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try. In addition, agile software development has been studied extensively
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perts working in small, self-organizing and cross-functional teams. However,
the environment in an enterprise can comprise of multiple, interlinked pro-
grams and dozens of teams working on them, which poses many challenges
to adopting agile methods.
In this case study, we studied scaled agile methods at Rally Software, a soft-
ware enterprise with over 500 employees. We conducted two rounds of in-
terviews in the case organization. The first round of interviews assessed the
initial state of the organization. The second round was performed after ma-
jor changes in the organization and processes. In addition, we performed a
literature review on case studies of other organizations utilizing large scale
agile.
The results of the interviews present Rally’s steps in striving for improving its
agile scaled process. The first round results revealed a mature agile organiza-
tion with multiple accumulated issues and willingness to turn itself around.
After the transformation process, the second round of interviews showed pos-
itive trends in several areas. By enforcing more disciplined agile processes,
Rally Software was able to increase its feature delivery rate and improve trust
in the engineering department.
The literature review results present common challenges and success factors
related to adopting and maintaining scaled agile in large organizations. The
most frequently mentioned challenges were inter-team communication and
coordination, requirements management and integrating other functions of
the company into the scaled agile process. The most common success factors
were coaching and training, piloting agile in smaller projects, change leader-
ship and having a structured approach to facilitate inter-team communication.
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Chapter 1
Introduction
Agile methods have been widely adopted in the software engineering industry
(Rodriguez et al., 2012). Agile software development has also been studied ex-
tensively during the past decade (Senapathi and Srinivasan, 2013). In general,
studies tend to recommend certain types of environments for agile develop-
ment. These environments usually consist of experts working in small, self-
organizing and cross-functional teams (Boehm and Turner, 2005) (Dyba and
Dingsoyr, 2009).
Inspired by the success of agile methods, enterprises are introducing ag-
ile software development into their large scale contexts (Razavi and Ahmad,
2014). However, the environment in an enterprise can comprise of multiple,
interlinked programs and dozens of teams working on them. In the large scale
of an enterprise, it is unlikely that everyone is an expert or cross-functionality
in teams is common. This poses an additional challenge to adopting agile
methods in enterprises: how can the methods be scaled to fit this suboptimal
environment?
Rally Software is a software product enterprise that uses agile methodolo-
gies in its organization of over 500 employees. In this thesis, we aim to study
Rally’s agile methodologies and – more specifically – its implementation of the
Scaled Agile Framework (Leffingwell, 2010).
Well-known agile methodologies, like Scrum or XP, do not take a stance
on whether or how they should adapted to enterprise-scale. Nevertheless,
many enterprises practice agile software development using methodologies
like Scrum or XP (Dyb and Dingsøyr, 2008). Both of these methodologies were
originally focused on teams, whereas in an enterprise-scale organization the
individual teams are a part of the big picture. Subsequently, some large-scale
implementations of the methodologies have been suggested by the authors, like
Enterprise Scrum (Beedle), or by other parties, like Industrial XP (Industrial
Logic, Inc.).
9
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To adopt agile methods within the whole organization, enterprises must
utilize some additional tools alongside the team-level process models. These
tools must acknowledge that there can be multiple interconnected products
or even portfolios of products within the software development organization.
Consequently, the amount of stakeholders increases and dependencies are far
more difficult to identify and manage. In addition, respecting the core prin-
ciples of agile philosophy (Beck, K. and Beedle, M. and Bennekum, A. and
Cockburn, A. et al) – valuing individuals and interactions over processes and
responding to change – are not likely to manifest organically and thus need
support from all the levels of the organization. Given these issues, there needs
to be a holistic approach to successfully adopt agile methods in the enterprise
scale.
1.1 Objectives
This thesis aims to evaluate how well Rally Software has been able to imple-
ment scaled agile software development. We compare challenges and success
factors of scaling agile (as described in the literature) to the results of the inter-
views performed at Rally Software. In addition, we intend to evaluate to what
extent the Scaled Agile Framework manages to address the challenges related
to scaling agile software development in enterprises.
Besides the process point of view, the organizational implications of scaling
agile software development are of interest to this thesis. The Scaled Agile
Framework or any other agile process framework cannot exist in a vacuum.
The organization may impose external restrictions to the framework and even
resist agile values. Without full organizational support, the framework is not
likely to reach its full potential. Thus, this thesis focuses on both the process
and the organizational culture aspects of scaled agile software development.
The research questions of this thesis are:
1. What practices have been implemented in the case organization to sup-
port agile software development?
2. What are the common issues with scaled agile software development?
3. What issues has the case organization faced with scaled agile software
development?
4. What approaches does literature and interviews suggest for resolving the
current issues?
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1.2 Structure of the thesis
In chapter two, we begin by presenting related work. Next, we continue with
presenting background information about the case organization, Rally Soft-
ware. In the fourth chapter, we present the Scaled Agile Framework and its
implementation in the case organization. In the fifth chapter, we outline the
research methods of this thesis. The sixth chapter focuses on presenting the
interviews performed at Rally Software. In the seventh chapter, we discuss the
results of the interviews and implications for the case organization. In the final
chapter, we present a summary and a conclusion.
Chapter 2
Related work
This chapter presents previous work on scaled agile methodologies and their
usage in the industry. First, we present existing process models for scaling
agile methodologies. We aim to provide an overview of what process model
alternatives exist in the industry. Next, we survey previous case studies on
scaled agile and the Scaled Agile Framework. The purpose of the survey is to
provide context for this case study of scaled agile. The survey also provides
insights from other organizations that are using scaled agile practices. Parts
of note from the other case studies are any identified challenges and success
factors in scaling agile.
2.1 Process models for scaled agile
There have been several propositions for agile process models that support
scaling. Scott Ambler and Mark Lines have developed the Disciplined Agile
Delivery model that is defined in their book of the same name (Ambler and
Lines, 2012). Mike Beedle is the author of the Enterprise Scrum process model,
which expands the Scrum framework to increase scalability (Beedle). Arguably
the most well-known scaled agile process model is the Scaled Agile Frame-
work (SAFe) created by Dean Leffingwell (Leffingwell, 2010). The Scaled Agile
Framework aims to aid enterprises in adopting agile practices. It provides a
framework for organizing the enterprise and set of practices to use. The author
of the framework claims it has been successfully used in enterprises employing
thousands of software developers. However, there is a lack of academic studies
supporting this claim.
In general, there are few studies of process models used in scaled agile
software development. In particular, the Scaled Agile Framework has not re-
ceived much attention from researchers, despite having been utilized by multi-
12
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ple large enterprises (Leffingwell LLC, b). Therefore, we have chosen to make
a case study of a company that has been using Scaled Agile Framework for
several years.
2.2 Case studies of scaled agile
We chose to focus on finding case study papers of organizations utilizing scaled
agile methods in this literature study. This was done to limit the literature
study results to papers that had comparable evidence to the case organization
of this thesis. Thus, we searched for systematic literature reviews on scaled
agile and found two recent ones (Dikert, 2014; Razavi and Ahmad, 2014). The
papers from these systematic literature reviews were included in our literature
review. In addition, case studies that describe the usage of Scaled Agile Frame-
work were of interest to this thesis. Thus, we included case study papers that
cite Leffingwell’s book on the Scaled Agile Framework (Leffingwell, 2010).
We reviewed the potentially relevant papers from the systematic literature
reviews by reading the full text. The papers citing Leffingwell’s book (Leffing-
well, 2010) were first filtered by title and abstract and the ones deemed relevant
by full text as well. As this thesis is focused on a specific case, papers that did
not provide valuable insights into the context of this case study were excluded.
A paper was excluded if it was not a case study or only described the themes
presented in the following listing.
1. Issues of waterfall to agile transformation
2. Lack of management support for agile methods
3. Test or build automation issues
The stages of the literature review process and the references to the papers
are presented in Figure 2.1. In the next subsections we present common chal-
lenges and success factors of scaling agile identified in the found case study
papers.
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Papers citing the Scaled Agile Framework book
Stage No. of papers References
Total number of
papers
185
Papers deemed
relevant by title
and abstract
3 Dı´az et al. (2014); Heikkila¨ et al. (2013, 2015)
Systematic literature review by Dikert et al
Stage No. of papers References
Total number of
papers
52
Papers deemed
relevant by full-
text
43
Abdelnour-Nocera and Sharp (2007, 2008); At-
las (2009); Bang (2007); Beavers (2007); Bene-
field (2008); Berczuk and Lv (2010); Brown
(2011); Chung and Drummond (2009); Cloke
(2007); Cowan (2011); Evans (2008); Farrow and
Greene (2008); Fecarotta (2008); Federoff and
Courage (2009); Gat (2006); Goos and Melisse
(2008); Hajjdiab et al. (2012); Hanly et al. (2006);
Hansen and Baggesen (2009); Laanti (2008); Lee
(2008); Leszek and Courage (2008); Lewis and
Neher (2007); Long and Starr (2008); Maples
(2009); Mencke (2008); Moore and Spens (2008);
Nielsen and McMunn (2005); O’Connor (2010,
2011); Prokhorenko (2012); Ranganath (2011);
Rodrı´guez et al. (2013); Ryan and Scudiere
(2008); Schatz and Abdelshafi (2005); Schnit-
ter and Mackert (2011); Seffernick (2007); Silva
and Doss (2007); Smits and Rilliet (2011); Spayd
(2003); Sutherland and Frohman (2011); Vlaan-
deren et al. (2012)
Table 2.1 (continued on next page)
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New papers
deemed rele-
vant by title
and abstract
13
Papers deemed
relevant by full-
text
6
Heikkila¨ et al. (2015); Moe et al. (2014); Paasi-
vaara et al. (2014a); Paasivaara and Lassenius
(2014); Paasivaara et al. (2014b); Sekitoleko et al.
(2014)
Systematic literature review by Razavi et al
Stage No. of papers References
Total number of
papers
34
Papers deemed
relevant by full-
text
9
Beavers (2007); Benefield (2008); Cloke (2007);
Laanti (2008); Lee (2008); Mencke (2008); Moore
and Spens (2008); Ryan and Scudiere (2008); Sef-
fernick (2007)
Combined results
Total number of
papers
51
Table 2.1: Papers in the literature review
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2.2.1 Common challenges
This literature study found several common challenges in implementing and
maintaining scaled agile development. For a challenge to be regarded as com-
mon, it was required to be mentioned in at least three different sources. These
challenge groups are described in the following sections. Other identified chal-
lenges are presented in their own section. The challenges are listed in Figure
2.2 along with references.
2.2.1.1 Integrating other functions of the organization
In order for an organization to be fully agile, all its functions need to adopt
agile values. Several papers described difficulty in incorporating these func-
tions into the scaled agile process. Problems became apparent when trying
to include functions like marketing (Abdelnour-Nocera and Sharp, 2007, 2008;
Beavers, 2007; Benefield, 2008; Maples, 2009; O’Connor, 2011; Rodrı´guez et al.,
2013; Schnitter and Mackert, 2011; Smits and Rilliet, 2011), human resources
(Atlas, 2009; Benefield, 2008; O’Connor, 2011; Rodrı´guez et al., 2013; Spayd,
2003), sales (Maples, 2009; Smits and Rilliet, 2011), legal (Maples, 2009), finance
(Maples, 2009) and customer support (Smits and Rilliet, 2011).
The most common problem was aligning the marketing department with
a scaled agile process. Abdelnour-Nocera and Sharp describe how marketing
did not see value in creating user stories. The user stories were seen as dupli-
cate work to high level marketing requirement documents (Abdelnour-Nocera
and Sharp, 2007, 2008).
2.2.1.2 Incorporating user-centered design processes
Popular agile models (such as Scrum or XP) do not describe how user-centered
design process should be incorporated. According to Benefield, introducing
an incremental process triggered resistance from the user experience people
(Benefield, 2008). Similarly, Mun-Wai and Drummond describe how it was
problematic to maintain a holistic view of the user experience while working
in iterations (Chung and Drummond, 2009).
Federoff and Courage claim that there is a lack of literature guidance on
including user-centered processes into agile. They also regard the incremen-
tal nature of agile processes as problematic to maintaining a holistic view on
a product’s user experience. In addition, the fast pace of agile development
makes it difficult to identify target users’ needs in time. User experience spe-
cialists were initially assigned to multiple teams, which caused problems in
prioritizing work from different teams. (Federoff and Courage, 2009)
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2.2.1.3 Requirements management of large and complex products
The most common challenge found in the literature study was maintaining
efficient requirements management in a scaled agile environment. When mul-
tiple teams are involved, the software products tend to be large and complex
by nature. Some organizations were using marketing requirement documents
or similar tools to manage high level requirements. Mapping these high level
requirements to small enough, implementable and unambiguous user stories
proved to be problematic for many organizations.
Several papers identify the root cause of requirement management issues
as a gap between short and long term planning (Abdelnour-Nocera and Sharp,
2007, 2008; Beavers, 2007; Chung and Drummond, 2009; Cloke, 2007; Cowan,
2011; Gat, 2006; Laanti, 2008; Maples, 2009; Mencke, 2008; Schnitter and Mack-
ert, 2011; Smits and Rilliet, 2011). For example, Gat describes how it is difficult
to maintain the right level of requirement details during the development life-
cycle (Gat, 2006). In some cases, the gap resulted from ambiguous high level
requirements (Beavers, 2007; Cowan, 2011; Mencke, 2008; Smits and Rilliet,
2011).
Sekitoleko et al describe how assigning related tasks to different teams cre-
ated unexpected dependencies. These dependencies needed to be resolved by
adding more tasks to the team backlogs, which in turn required reprioritiza-
tion of the tasks in the team backlogs. Thus, dividing the work between teams
resulted in a significant amount of extra overhead. (Sekitoleko et al., 2014)
Heikkila¨ et al present a case in which software developers were unavail-
able to support project planning. This was problematic since the developers’
estimates were considered crucial for performing cost/benefit analysis for the
candidate requirements of the project. In addition, the case organization ex-
perienced difficulty in monitoring the progress of the software development
during the project. (Heikkila¨ et al., 2015)
According to Prokhorenko, the developers are not able to interact with all
the stakeholders in large projects. This makes high level requirements elicita-
tion difficult when the stakeholders are not accessible (Prokhorenko, 2012). On
the other hand, Dieste et al describe a case where the requirements elicitation
was too laborious. One of their case study organizations did quarterly, one
week long kick-offs with user story identification, planning and estimation.
This was ultimately regarded as too exhaustive for the product owners and
the teams did not get any development done for one week. (Vlaanderen et al.,
2012)
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2.2.1.4 Top-down approach creates resistance towards change
Agile transformation is a major change that has the potential to cause a back-
lash. If the change is introduced by a top-down approach, change resistance
can occur (Abdelnour-Nocera and Sharp, 2007, 2008; Evans, 2008; O’Connor,
2010; Spayd, 2003). Abdelnour-Nocera and Sharp suggest that a top-down
approach can induce change resistance as the reasons behind the change are
not understood at the lower level. This is also supported by Evans, who adds
that developers may feel that agile will be replaced with something else at any
time (Evans, 2008). O’Connor claims that a top-down decision without internal
team support is unlikely to be successful. (O’Connor, 2010)
Moreover, Spayd believes that a top-down approach to agile transformation
can only be partially successful. According to Spayd, agile needs grassroots
level buy-in as it is collaboration-oriented (Spayd, 2003).
2.2.1.5 Not understanding the agile values behind practices
Some organizations saw agile through the used practices and ignored the core
values. In the case organization analyzed by Abdelnour-Nocera and Sharp,
agile practices were used at the team level, but ingrained old processes co-
existed in the higher levels of the organization. In addition, the management
did not see value in agile requirements management and chose to stick with
very high level marketing requirement documents. (Abdelnour-Nocera and
Sharp, 2007, 2008)
Similarly, Bang describes how agile values were not understood and prac-
tices were carried out without understanding the underlying purposes (Bang,
2007). The lack of understanding also resulted in a tendency to strip some
practices and enhance others in certain cases (Lewis and Neher, 2007; Vlaan-
deren et al., 2012). In one organization, agile was just viewed as a new project
management tool (Smits and Rilliet, 2011).
Focusing on implementation details of practices instead of core values was
problematic for two case organizations (Hanly et al., 2006; Long and Starr,
2008).
2.2.1.6 Inter-team communication and coordination
The second most frequently mentioned challenge is inter-team communication
and coordination. Communication and coordination issues between teams
seem to be major hindrances to making scaled agile efficient in the studied
organizations (Beavers, 2007; Berczuk and Lv, 2010; Chung and Drummond,
2009; Cloke, 2007; Farrow and Greene, 2008; Gat, 2006; Hansen and Baggesen,
2009; Laanti, 2008; Lee, 2008; Lewis and Neher, 2007; Moore and Spens, 2008;
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Ranganath, 2011; Spayd, 2003; Moe et al., 2014; Paasivaara and Lassenius, 2014;
Sekitoleko et al., 2014).
The lack of communication and coordination can be responsible for issues
in managing dependencies and integration of components (Chung and Drum-
mond, 2009; Cloke, 2007; Gat, 2006; Laanti, 2008; Lewis and Neher, 2007; Moore
and Spens, 2008), unclear responsibilities between teams (Beavers, 2007), dupli-
cate work (Lee, 2008), not seeing the bigger picture (Berczuk and Lv, 2010; Far-
row and Greene, 2008; Moore and Spens, 2008) and low level of collaboration
(Lewis and Neher, 2007; Moore and Spens, 2008; Ranganath, 2011; Rodrı´guez
et al., 2013; Spayd, 2003; Moe et al., 2014).
Hansen and Baggesen explain how lack of inter-team collaboration caused
team centricity. This resulted in negative phenomena like fragile architecture,
different code styles and distrust between teams. (Hansen and Baggesen, 2009)
Likewise, Moore and Spens describe how focusing entirely on their own goals
and avoiding external distractions caused teams to be isolated from each other
and program level activities (Moore and Spens, 2008). Farrow and Greene sug-
gest that autonomous teams may not think about the bigger picture. (Farrow
and Greene, 2008) Cloke describes a case of internal segmentation in which
teams operated with differing priorities and agendas.(Cloke, 2007)
Berczuk and Yi explain how optimizing between team goals and product
goals proved to be a challenge. According to them, teams with too much
focus on own goals created strong boundaries and thus created impediments
for coordination and collaboration. On the other hand, some teams worked
well with other teams, which resulted in achieving product and organizational
goals. (Berczuk and Lv, 2010)
Inter-team communication problems are greatly amplified in a geographi-
cally distributed environment. Several papers describe how distributed teams
experienced issues in collaborating and communicating effectively. (Beavers,
2007; Hansen and Baggesen, 2009; Lewis and Neher, 2007; Smits and Rilliet,
2011; Moe et al., 2014)
Moe et al describe a case in which the organization scaled its software de-
velopment department by adding new offshore teams. In this case, the new
teams were less likely to collaborate with each other than their counterparts in
the onshore location. (Moe et al., 2014)
Paasivaara and Lassenius present a case in which Scrum of Scrums failed
as a inter-team coordination mechanism. According to them, the Scrum of
Scrums practice was removed as the teams did not share enough common
interests. (Paasivaara and Lassenius, 2014)
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2.2.1.7 Diverged agile models between teams
As agile promotes continuous improvement, the initial agile implementations
are likely to evolve over time. Mun-Wai and Drummond describe how some
teams that started with Scrum diverged into a mixture of Scrum and other
methodologies. In addition, these teams discarded practices when pressured
by release deadlines. (Chung and Drummond, 2009)
Goos and Melisse present a case where stress caused people to revert back
to the old, pre-agile ways of working (Goos and Melisse, 2008). Lewis and Ne-
her describe a case where teams had the tendency to strip some practices while
enhancing others (Lewis and Neher, 2007). Dieste et al describe how practices
quickly diverged in the case organizations as choices were made without hav-
ing a clear motivation and reasoning. (Vlaanderen et al., 2012)
Maciaszek and Loucopoulos present a case where the agile practices of
teams eroded over time. This was especially pronounced in teams without a
Scrum mentor. (Schnitter and Mackert, 2011)
O’Connor suggests that diverged agile models make switching teams more
difficult. According to O’Connor, people tend to try introducing the practices
of the previous team, which may not work in the context of the new team.
(O’Connor, 2011)
Ryan and Scudiere suggest that communicating clear expectations and hav-
ing non-negotiable items of an agile process prevents divergence. In their case
organization, teams struggled with implementing test-driven development as
the expectations were not clearly defined upfront. (Ryan and Scudiere, 2008)
Benefield (Benefield, 2008) describes how it was difficult to find a balance
between prescribing a by-the-book implementation (which may put people off)
and giving too much freedom in the agile methods (which may weaken core
practices).
Paasivaara et al present a study of an organization that gave its teams full
autonomy on deciding their ways of working. The only common process for
teams was having a weekly demo and a regular retrospective. This led to teams
using different process models (Scrum, Kanban, Scrumban, etc) and not having
common basic concepts like sprints. Some of the interviewed team members
hoped for a common framework that could be customized to fit each teams
needs instead of starting from scratch. (Paasivaara et al., 2014a)
In another case study, Paasivaara et al explain how an organization needed
to align multiple sites that had different ways of working. In this case, the
management suggested that the lack of common values was the cause for the
diverged ways of working. (Paasivaara et al., 2014b)
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2.2.1.8 Lack of literature guidance on scaling agile practices
Several papers identified lack of literature guidance on scaling agile as a chal-
lenge. Scaling the existing, well-known models into the context of multi-
ple teams proved to be problematic (Farrow and Greene, 2008; Federoff and
Courage, 2009; Hajjdiab et al., 2012). Some organizations faced difficulties in
choosing the initial agile model (Cloke, 2007; Long and Starr, 2008).
Smith and Salvendy suggest that there is lack of literature guidance on
how to integrate user-centered design processes into scaled agile (Federoff and
Courage, 2009).
2.2.1.9 Incorporating quality assurance and performance testing into the
scaled agile process
Many organizations struggled with incorporating quality assurance or per-
formance testing into the scaled agile process. Beavers explains how quality
assurance no longer had any allocated time before releases in the agile pro-
cess (Beavers, 2007). Smits and Rilliet describe a similar case where integrating
quality assurance into a single development cycle was challenging (Smits and
Rilliet, 2011). Maples describes how performance testing was always lagging
one sprint behind in the case organization (Maples, 2009). Similarly, Gat ex-
plains how incorporating performance testing in the scaled agile process was
challenging (Gat, 2006). Maciaszek and Loucopoulos found that there were
communication issues between engineering and quality assurance (Schnitter
and Mackert, 2011).
2.2.1.10 Other challenges
Sutherland and Frohman explain how high-performing agile software devel-
opment teams were draining the resources of the operations and infrastructure
departments. Additionally, the aggressive hiring of new software developers
was putting additional strain on the scaled agile process. (Sutherland and
Frohman, 2011) Seffernick also describes similar issues in the operations and
infrastructure team not being able to keep up with the agile software developer
teams (Seffernick, 2007).
Paasivaara et al present a case where the constant change in process was
seen as challenging. One interviewee described a frustrating situation in which
changes did not yield the desired effect and thus further changes were intro-
duced to correct the course. (Paasivaara et al., 2014a)
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Type of challenge Described in
Integrating other functions
of the company
Abdelnour-Nocera and Sharp (2007, 2008);
Atlas (2009); Beavers (2007); Benefield
(2008); Maples (2009); O’Connor (2011);
Rodrı´guez et al. (2013); Schnitter and
Mackert (2011); Smits and Rilliet (2011);
Spayd (2003)
Including user-centered
design processes into
scaled agile
Benefield (2008); Chung and Drummond
(2009); Federoff and Courage (2009)
Requirements manage-
ment with large/complex
products
Abdelnour-Nocera and Sharp (2007, 2008);
Beavers (2007); Chung and Drummond
(2009); Cloke (2007); Cowan (2011); Gat
(2006); Laanti (2008); Maples (2009);
Mencke (2008); Prokhorenko (2012);
Rodrı´guez et al. (2013); Schnitter and
Mackert (2011); Smits and Rilliet (2011);
Vlaanderen et al. (2012); Sekitoleko et al.
(2014); Heikkila¨ et al. (2015)
Top down approach cre-
ating resistance towards
change
Abdelnour-Nocera and Sharp (2007, 2008);
Evans (2008); O’Connor (2010); Spayd
(2003)
Not understanding the ag-
ile values behind practices
Abdelnour-Nocera and Sharp (2007, 2008);
Bang (2007); Hanly et al. (2006); Lewis and
Neher (2007); Long and Starr (2008); Smits
and Rilliet (2011); Vlaanderen et al. (2012)
Continued on next page
CHAPTER 2. RELATED WORK 23
Table 2.2 – Continued from previous page
Type of challenge Described in
Inter-team communica-
tion, team coordination,
dependency management
Beavers (2007); Berczuk and Lv (2010);
Chung and Drummond (2009); Cloke
(2007); Farrow and Greene (2008); Gat
(2006); Hansen and Baggesen (2009);
Laanti (2008); Lee (2008); Lewis and Neher
(2007); Moore and Spens (2008); Ranganath
(2011); Rodrı´guez et al. (2013); Smits and
Rilliet (2011); Spayd (2003); Moe et al.
(2014); Paasivaara and Lassenius (2014);
Sekitoleko et al. (2014)
Teams too focused on own
goals instead of the bigger
picture
Berczuk and Lv (2010); Cloke (2007);
Farrow and Greene (2008); Hansen and
Baggesen (2009); Moore and Spens (2008)
Diverged agile models be-
tween teams
Chung and Drummond (2009); Goos
and Melisse (2008); Lewis and Neher
(2007); O’Connor (2011); Ryan and Scud-
iere (2008); Schnitter and Mackert (2011);
Vlaanderen et al. (2012); Paasivaara et al.
(2014a)
Lack of literature guidance
on scaling agile practices
Cloke (2007); Farrow and Greene (2008);
Federoff and Courage (2009); Hajjdiab
et al. (2012); Long and Starr (2008)
Incorporating quality as-
surance and performance
testing into the scaled ag-
ile process
Beavers (2007); Gat (2006); Maples (2009);
Schnitter and Mackert (2011); Smits and
Rilliet (2011)
Table 2.2: Common challenges in implementing and
maintaining scaled agile software development
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2.2.2 Success factors
This literature study found several common success factors for implementing
and maintaining scaled agile development. For a success factor to be regarded
as common, it was required to be mentioned in at least three different sources.
These success factor groups are presented in the following sections. Other
identified success factors are presented in their own section. The complete list
of success factors is presented in Figure 2.3 along with references.
2.2.2.1 Communities of practices
Several papers described how communities of practices (COPs) were impor-
tant for continuous process improvement. Some organizations called these
meetings agile communities (Atlas, 2009; Evans, 2008; Silva and Doss, 2007) or
Scrum Master meetings (Vlaanderen et al., 2012). Rodrı´guez et al suggest that
communities of practices also helped in promoting a culture of transparency
in the case organization (Rodrı´guez et al., 2013).
Paasivaara and Lassenius present a case in which the role of COPs evolved
in the organization. At first, COPs were based on roles like Scrum Master or
recreating functions that did not exist in the new organization structure. In the
next phase, COPs supported scaling the process and replaced the unsuccessful
Scrum of Scrums practice as an inter-team coordination mechanism. Even-
tually, COPs became a tool for continuous improvement in the organization.
(Paasivaara and Lassenius, 2014)
2.2.2.2 Change leadership
Having change leadership is regarded as success factor in many of the papers
(Atlas, 2009; Bang, 2007; Cowan, 2011; Goos and Melisse, 2008; Maples, 2009;
Mencke, 2008). Especially if the change was introduced to the whole organiza-
tion at once, strong change leadership was seen as an important success factor
(Cowan, 2011; Mencke, 2008). Even when the change was introduced using a
bottom-up approach, having clear expectations and deliverables for develop-
ment and business was considered a success factor (Ryan and Scudiere, 2008).
2.2.2.3 Coaching
The most common success factor described in the papers was team coach-
ing. Having internal or external coaches helped the teams properly adopt and
maintain agile practices over time. (Atlas, 2009; Benefield, 2008; Brown, 2011;
Chung and Drummond, 2009; Cowan, 2011; Gat, 2006; Goos and Melisse, 2008;
Hanly et al., 2006; Long and Starr, 2008; Mencke, 2008; Rodrı´guez et al., 2013;
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Schatz and Abdelshafi, 2005; Seffernick, 2007; Silva and Doss, 2007; Smits and
Rilliet, 2011; Paasivaara et al., 2014a) Mun-Wai and Drummond suggest that
without coaching, teams can even be detrimental by applying practices im-
properly (Chung and Drummond, 2009) .
Schatz and Abdelshafi describe how external coaches were able to provide
objective feedback to the teams (Schatz and Abdelshafi, 2005). On the other
hand, Benefield suggests that internal coaches have the advantage of having
a deep understanding of the organization (Benefield, 2008). Silva and Doss
explain how the case organization used a coach pipeline model where external
agile mentors train internal to-be agile coaches (Silva and Doss, 2007).
Rodrı´guez et al found that coaches can react to issues immediately and help
the team focus on agile principles and not on the tools themselves. (Rodrı´guez
et al., 2013)
2.2.2.4 Training
Many papers attributed at least a part of the success to agile methods training
(Cowan, 2011; Fecarotta, 2008; Gat, 2006; Hanly et al., 2006; Long and Starr,
2008; Mencke, 2008; O’Connor, 2010; Seffernick, 2007; Paasivaara et al., 2014a).
Cowan describes how a company-wide roll-out of agile methods was facil-
itated by giving management extensive training on Scrum. However, Cowan
suggests that the result could have been even better by also providing engi-
neering with similar training. (Cowan, 2011)
Seffernick presents a case where training was able to spark the enthusiasm
of product owners (Seffernick, 2007). Gat describes how training was also
provided for executives to prepare them for the organizational changes needed
for adopting agile (Gat, 2006).
2.2.2.5 Using pilot projects to test and evaluate changes in process
One of the most common success factors was the usage of pilot projects to
test and evaluate process changes (Brown, 2011; Chung and Drummond, 2009;
Cloke, 2007; Fecarotta, 2008; Gat, 2006; Lee, 2008; Maples, 2009; Nielsen and
McMunn, 2005; O’Connor, 2011; Prokhorenko, 2012; Ranganath, 2011; Schnitter
and Mackert, 2011; Silva and Doss, 2007).
Sillitti et al describe how extensive piloting was used to gather experi-
ences and adjust the process for a large-scale roll-out. The successes of the
pilot projects helped in justifying company-wide adoption of the new process.
(Brown, 2011) Maciaszek and Loucopoulos explain how pilot projects provided
valuable insights into various issues arising from agile adoption (Schnitter and
Mackert, 2011).
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Similarly, Gat presents a case where piloting helped convince the rest of the
organization about the benefits of the change (Gat, 2006). Fecarotta describes
how executive management approved the change after successful pilot projects
(Fecarotta, 2008).
In some cases, the results of successful pilot projects were publicly shared
in the organization. This created enthusiasm towards agile methods and will-
ingness to change. (Prokhorenko, 2012; Ranganath, 2011)
2.2.2.6 Synchronizing practices of teams
Sillitti et al describe how a common agile delivery process was deployed to
a large number of teams. Having a common collaborative agile workbench
helped teams to communicate and coordinate activities. (Brown, 2011)
Evans presents a case where 10 teams were able to synchronize their ways
of working. This led to successful scaling of Scrum in the case project. (Evans,
2008)
Farrow and Greene describe a case where a custom release framework was
developed for addressing inter-team communication. They suggest the frame-
work increased the level of agility and self-organization in the whole organi-
zation. (Farrow and Greene, 2008)
Ryan and Scudiere recommend having a set of standards for expectations,
behaviors and deliverables when rolling out a change in the organization. Ac-
cording to them, this helps in assessing teams and relocating members between
teams. In addition, publicly tracking how teams meet the expectations pro-
vides increased transparency to the organization. (Ryan and Scudiere, 2008)
2.2.2.7 Pragmatic customization of the agile process
Some papers emphasize the importance of small, gradual improvements to the
agile process. Instead of fixating on a single approach or constantly changing
everything, the process evolved through clearly motivated and justified cus-
tomizations. (Federoff and Courage, 2009; Long and Starr, 2008; Maples, 2009)
Federoff and Courage describe a case where the software developers em-
braced the new scaled agile process while the user experience specialists re-
sisted it. After identifying the issue through survey, the organization took
steps to properly incorporate the user experience work into the scaled agile
process. Through integrating user experience specialists into teams and in-
troducing new user experience specific practices, the organization was able to
significantly improve their job satisfaction. (Federoff and Courage, 2009)
Maples explains how a case organization needed to deviate from the rules
of Scrum in order to scale agile in their context. Nevertheless, Maples rec-
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ommends keeping the agile manifesto in mind and having an agile purist to
ensure the adaptations will not deviate too far. (Maples, 2009)
2.2.2.8 Structured approach to facilitate inter-team communication
Inter-team communication was regarded as a challenge in many of the pa-
pers. The most popular approach to address the issue was using the Scrum of
Scrums practice (Lee, 2008; Ryan and Scudiere, 2008; Vlaanderen et al., 2012).
On the other hand, Farrow and Greene describe a case where a custom
release framework was developed for addressing inter-team communication.
In this framework, the release manager was responsible for visiting teams and
resolving issues in the release level. (Farrow and Greene, 2008) Gat presents
a case where inter-team dependencies were resolved using specialized tools
(Gat, 2006).
Maciaszek and Loucopoulos present a concept of product teams which are
formed to synchronize the work of up to seven software development teams.
These product teams consist of product owner, developer experts and other
problem area experts. The product team is responsible for product manage-
ment, assigning backlog items to teams, collecting status information and syn-
chronizing work between teams, for example. (Schnitter and Mackert, 2011)
Moe et al describe a case in which a Technical Area Responsible (TAR) role
was added to the process. The purpose of the role is to mentor and support
teams while acting as bridges for cross-team knowledge. This role was as-
signed to the most skilled and senior software developers. According to Moe
et al, the role was a crucial method for knowledge sharing when adding new
teams or sites. (Moe et al., 2014)
2.2.2.9 Focus on getting the product owner role right
Hansen and Baggesen describe how the case organization tried several ap-
proaches to implementing the product owner role in a distributed setting. In
the end, the extra focus on perfecting the product owner role in the process
yielded better collaboration between all the stakeholders. (Hansen and Bagge-
sen, 2009) Similarly, Paasivaara et al describe a case where a workshop was
arranged to clarify the responsibilities of the Product Owner role after some
initial confusion. Having the workshop and adding a Product Owner team
improved the situation in the case organization. (Paasivaara et al., 2014a)
Prokhorenko explains how a case organization succeeded in scaling the
agile process and the product owner role by using additional proxy product
owners. (Prokhorenko, 2012) Fecarotta emphasizes the importance of having
active product owners in projects (Fecarotta, 2008). Similarly, Seffernick de-
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scribes the importance of having engaged product owners from the very start
of the project (Seffernick, 2007).
2.2.2.10 Communication of changes
Several papers suggest that sharing positive results created enthusiasm to-
wards the change (Prokhorenko, 2012) (Ranganath, 2011; Seffernick, 2007).
Ryan and Scudiere explain how a structured approach to communicating
changes was a major success factor in the case organization. In this case, the
change leadership team created a set of standards for expectations, behav-
iors and deliverables for development and business. They suggest that trans-
parency in the organization was increased by publicly tracking whether teams
meet the communicated expectations. (Ryan and Scudiere, 2008)
Mencke suggests that having high visibility and even over-communicating
the new model were success factors in changing the organization (Mencke,
2008).
Smits and Rilliet emphasize the importance of good communication about
the goals of the change. The case organization used Kotter’s eight step process
model (Kotter, 1996) to introduce the change. (Smits and Rilliet, 2011)
2.2.2.11 Other success factors
Several papers describe a gap between marketing and engineering when scal-
ing agile. Some cases resolved the issue by introducing a special role of a
requirements architect, who was responsible for bridging the gap between
marketing and engineering by facilitating requirements management in the
process. (Beavers, 2007; Gat, 2006)
Maples describes a case where the gap between marketing requirements
documents and team backlogs was resolved by introducing quarterly agile
roadmapping sessions (Maples, 2009). Laanti describes using experienced pro-
gram managers for maintaining long-term vision while short-term strategy
was based on backlogs (Laanti, 2008).
Benefield suggests investing resources in finding employees with a deep
understanding of agile principles and training them to help their own teams.
According to Benefield, this is key for scaling agile efficiently in large enter-
prises. (Benefield, 2008)
Maples emphasizes the importance of continuous efforts to maintain agile
processes and culture in growing organizations. New teams, adding influential
members to existing teams or scaling out the process beyond physical locations
can have an impact on the culture and require re-adjustment. (Maples, 2009)
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As described in the challenges section, incorporating user-centered design
into scale agile process can be problematic. However, some papers present
cases where the issues were resolved and user experience specialists were
fully integrated into the process. (Chung and Drummond, 2009; Federoff and
Courage, 2009) Unfortunately, Mun-Wai and Drummond only state that a team
was able to integrate user experience work into Scrum, but do not expand on
it (Chung and Drummond, 2009).
Federoff and Courage present a case where the initial resistance and skepti-
cism of user experience personnel was overcome by introducing three changes.
First, the number of Scrum teams per one user experience designer were re-
duced from four to two. The user experience designers also agreed to spend
a couple hours per week supporting the teams that did not have a dedicated
user experience designer. Second, the software development and design pro-
cesses were parallelized so that the development work is not stalled by waiting
for design or vice versa. Third, the usage of the Rapid Iterative Test and Eval-
uation (RITE) process was used to evaluate the designs. The RITE process
allowed for faster reaction to issues in the user interface whereas traditional
usability testing would have required surveying all the participants. (Federoff
and Courage, 2009)
Moore and Spens have identified several important qualities of high per-
forming teams in their case organization. High performing teams were think-
ing and operating outside the team walls, trusting others to make good deci-
sions and being vocal and raising concerns up to the program level, for exam-
ple. (Moore and Spens, 2008)
Paasivaara et al describe how value workshops were an effective practice
for creating a common vision for a distributed organization. In addition, the
workshops helped in connecting stakeholders across the geographically dis-
tributed sites. (Paasivaara et al., 2014b)
Heikkila¨ et al suggest that organizing a Release Iteration Planning event is
beneficial as it brings together the development organization and the product
management. According to them, the face-to-face communication in the plan-
ning events enables fast dependency identification and management. (Heikkila¨ et al.,
2015)
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Type of success factor Described in
Communities of practices Atlas (2009); Evans (2008); Rodrı´guez et al.
(2013); Silva and Doss (2007); Vlaanderen
et al. (2012)
Change leadership Atlas (2009); Bang (2007); Cowan (2011);
Goos and Melisse (2008); Maples (2009);
Mencke (2008); Ryan and Scudiere (2008)
Coaching Atlas (2009); Benefield (2008); Brown
(2011); Chung and Drummond (2009);
Cowan (2011); Gat (2006); Goos and
Melisse (2008); Hanly et al. (2006); Long
and Starr (2008); Mencke (2008); Rodrı´guez
et al. (2013); Schatz and Abdelshafi (2005);
Seffernick (2007); Silva and Doss (2007);
Smits and Rilliet (2011)
Training Cowan (2011); Fecarotta (2008); Gat (2006);
Hanly et al. (2006); Long and Starr (2008);
Mencke (2008); O’Connor (2010); Seffer-
nick (2007)
Using pilot projects to test
and evaluate changes
Brown (2011); Chung and Drummond
(2009); Cloke (2007); Fecarotta (2008); Gat
(2006); Lee (2008); Maples (2009); Nielsen
and McMunn (2005); O’Connor (2011);
Prokhorenko (2012); Ranganath (2011);
Schnitter and Mackert (2011); Silva and
Doss (2007)
Synchronizing practices of
teams
Brown (2011); Evans (2008); Farrow and
Greene (2008); Ryan and Scudiere (2008)
Pragmatical customization
of agile model
Federoff and Courage (2009); Long and
Starr (2008); Maples (2009)
Structured approach to fa-
cilitate inter-team commu-
nication
Farrow and Greene (2008); Gat (2006); Lee
(2008); Ryan and Scudiere (2008); Schnit-
ter and Mackert (2011); Vlaanderen et al.
(2012); Moe et al. (2014)
Continued on next page
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Table 2.3 – Continued from previous page
Type of success factor Described in
Focus on getting product
owner role right
Fecarotta (2008); Hansen and Baggesen
(2009); Prokhorenko (2012); Paasivaara
et al. (2014a)
Communication of
changes
Mencke (2008); Prokhorenko (2012); Ran-
ganath (2011); Ryan and Scudiere (2008);
Seffernick (2007); Smits and Rilliet (2011)
Table 2.3: Success factors in implementing and main-
taining scaled agile software development
Chapter 3
Background
3.1 Rally Software
Rally Software is a multinational corporation that focuses on agile software
products and corporate agile training. Rally has two software engineering
offices in the United States and one in Finland. Besides these offices, Rally
Software also has several sales offices across the globe. Rally employed over
500 people as of June 2015. The overall organization structure of Rally Software
is presented in Figure 3.1.
Rally Software’s core product is the Agile Lifecycle Management (ALM)
platform which covers various aspects of managing an agile company, ranging
from agile project management to agile product portfolio management. Rally
also offers other complementary products like Flowdock, a team collaboration
software product.
In addition to the above software products, Rally provides consultation ser-
vices for enterprises seeking to adopt agile methods. These services consist of
organization transformation consulting and agile training and coaching. For
enterprises going through agile transformation, Rally recommends Scaled Ag-
ile Framework as a solution to supporting agile software development within
the enterprise.
3.1.1 Organization structure
At the beginning of the case study, Rally was a product line organization with
several different product lines. The largest product lines were built around
existing products and their supporting functions. These three product lines
were ALM, Team Collaboration (Flowdock) and Product Portfolio Manage-
ment (PPM). The Insights product line was focused on developing new prod-
ucts which utilize a customer’s own data from the ALM platform to bring
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them additional value. Besides these product lines, Core Services and Oper-
ations existed to provide common infrastructure and services to support the
other product lines.
During the case study, the product lines were removed by the new Rally
management. Instead, the organization was restructured around the main Ag-
ile Lifecycle Management product in order to eliminate communication silos
between the teams.
Rally Software has been organized according to the Scaled Agile Frame-
work. Rally chose the Scaled Agile Framework due to being a fairly large soft-
ware development organization with multiple products. The rationale behind
choosing SAFe was to align the organization according to a common vision
while still supporting agile values and practices.
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Chief Executive Officer
Product Development
& Operations (127)
Agile Lifecycle Management
Core Artifact & Data Visibility
Core Services
Infrastructure Operations
Insights
Information Technology / Support
Product Portfolio Management
Team Collaboration
User Experience
Finance & Accounting (27)
Legal (5)
Marketing (34)
People Team (18)
Sales (155)
Services (43)
Figure 3.1: The organization chart of Rally Software as of May 2014. The
number in parentheses is the number of employees in the particular branch.
This thesis focuses on the product development and operations branch.
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3.2 Agile survey
In order to evaluate its effectiveness as an agile organization, Rally Software
employees participated in a survey during the spring of 2014. The survey was
performed by an internal agile transformation consultant using the Six Boxes
Model (Performance Thinking Network). The interviews ranged from 30 to
60 minutes in length. The Six Boxes Model divides survey questions into the
following categories:
1. Expectations and feedback
2. Tools and resources
3. Consequences and incentives
4. Skill and knowledge
5. Selection and assignment
6. Motives and preferences
In the survey, the interviewees were divided into three groups: execution,
planning and tertiary. The execution and planning groups divided the engi-
neering organization employees into two groups based on the employee’s pri-
mary function. The tertiary group included employees from human resources,
accounting and legal department.
3.2.1 Survey results
The survey identified several issues in the organization and practices. First,
there was very little cross-product vision. The communication on cross-cutting
initiatives was limited. In addition, the initiatives tended to be product-specific
rather than spanning across the portfolio of products. These boundaries be-
tween product lines were described as unhealthy for future collaboration across
the product lines and with larger scale initiatives. The survey also found a lack
of focus on goals beyond the very short term.
Second, the product line organization structure was not what it claimed to
be. The survey described the existing product lines as neither products nor
lines of business. Consequently, the structure of product lines had not pro-
duced any desirable results in the organization. Moreover, there was consider-
able management overhead in Product development and Operations according
to the survey results.
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Third, agile activities had degraded to the lowest common denominator.
This was influenced by limited agile experience in product development. Being
a company that provides agile consultancy services and software products,
employees tended to overestimate their own agile expertise. In addition, the
aggressive hiring of new employees had contributed to the degradation of agile
practices. However, some teams had restored their agile practices to a state
that was very close to the textbook version of Scrum. Those teams also had the
highest success rate in delivery.
Fourth, the focus on improvement was slipping. Linked to the gradual
fading of agile practices, the activities for process and practice improvement
were in decline. Retrospection was limited and often not adding any value.
The survey also identified resistance to improving processes and practices.
Fifth, the survey found elements that hindered innovation in the organiza-
tion. For example, there was a communication gap between user experience
and product development teams. This resulted in missed innovation and cus-
tomer opportunities.
3.2.2 Recommended actions
The survey results were analyzed by the same agile transformation consultant
who performed the interviews and gathered the data. This analysis suggested
multiple actions for transforming and improving organization at different lev-
els. The recommendations for team, program and portfolio levels were as
follows.
At the team level, the analysis suggested that software development teams
should move back to basics in their agile practices. The teams were using some
agile practices, but had discarded complete process models over the time. The
analysis suggested implementing Scrum or a similar iterative process model in
full, and gradually customizing it according to the team’s needs. The Scrum
Masters should be tested and receive additional training if needed. In addition,
the teams should pay attention to properly using retrospectives as an issue
escalation path.
At the program level, the analysis recommended keeping separate roadmaps
for products and using initiatives for cross-cutting features. These roadmaps
should be coordinated on the portfolio level with initiatives derived from vi-
sion, customer feedback and cross-product collaboration. Furthermore, the
planning activities of products should be consolidated and not just synchro-
nized.
At the portfolio level, initiatives should only be used for cross-cutting is-
sues. Consequently, any product-specific issues should be addressed in indi-
vidual product roadmaps instead of creating initiatives for them. In general,
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initiatives should be about improving the whole organization and its portfolio
of products.
3.3 Agile transformation
Rally profiles itself as a company that embraces the agile values. However, the
agile survey revealed that the organization was not fully working in an agile
manner. A long lead time to market and the resulting market uncertainty were
identified as issues in the current software development process.
External pressure was also among the reasons for a need for change. The
company stock price had been in decline since late 2013 due to not meeting
sales expectations of the market. Moreover, during this time, the competition
had been able to increase their sales.
Due to these internal and external motivators, Rally Software decided to im-
prove its product development process drastically. To achieve this goal, Rally
launched an agile transformation program in late spring of 2014. The goal
of the transformation process was to address the issues found in the survey,
like degraded agile practices of software development teams and a suboptimal
organization structure.
As an immediate change, all future quarterly planning and steering events
were to be held in person with both engineering and business representatives.
All the stakeholders would get together at the company headquarters in Boul-
der, Colorado in order to ensure effective planning activities.
This thesis follows Rally Software’s progress from the beginning of the
transformation to the post-transformation stage.
Chapter 4
Scaled Agile Framework at Rally Soft-
ware
Scaled Agile Framework (SAFe) is a framework for adopting agile practices
at enterprise scale. The framework was created by Dean Leffingwell and de-
scribed in his book Agile Software Requirements (Leffingwell, 2010). Leffin-
gwell claims it has been successfully applied in programs with 50-100 people
and in enterprises employing thousands of software developers (Leffingwell
LLC, a).
The framework describes how the enterprise should be organized to sup-
port effective agile software development. It aims to address different con-
cerns of product portfolios, individual products and teams by placing them
into separate, vertical levels. These levels are described in depth in the follow-
ing sections of this chapter and compared to the implementation in the case
organization. The information presented in this thesis is based on the version
2.5 of the framework. The big picture view of the framework is illustrated in
Figure 4.1.
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Figure 4.1: The big picture view of SAFe (version 2.5). Figure reproduced with permission.
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4.1 Portfolio level
The topmost level is the Portfolio level. This level represents a portfolio of
related software engineering programs and the enterprise business strategy
that is used to align them. The overall business strategy is outlined in the
Portfolio Vision.
4.1.1 Portfolio vision
The Portfolio vision is the steering force at the highest level of the framework.
It represents the set of principles and decisions which drive an instance of SAFe
within the enterprise. To manage the portfolio in a lean and agile manner, the
Portfolio vision is divided into five additional constructs using practices from
both methodologies. These constructs are described below.
4.1.2 Value stream
A value stream represents software engineering effort that generates value to
the business or the customer. The set of value streams within an enterprise
directs investment decisions on products and services. The lean-management
method of Value Stream Mapping can be used to analyze and improve value
streams.
In the past, the case organization’s value streams were its product lines.
As the product lines were dismantled during the summer of 2014, the value
streams now originate directly from a single product that comprises of the
Agile Lifecycle Management tool and Flowdock. The implication of this change
is that there is no longer a portfolio in the sense that Scaled Agile Framework
defines it. Instead, there is only one product and one Release train for it.
4.1.3 Investment themes
Investment themes represent set of initiatives within a value stream that drive
the investments of the enterprise. Investment themes are strongly connected to
the value propositions of individual products or services. Value propositions
describe competitive advantages and marketplace differentiation of products
and services. Thus value propositions provide a set of potential investment
themes for the enterprise.
Rally Software starts the portfolio steering process by evaluating market
opportunity to determine its investment themes. Rally does this through an-
nual planning session. The investment themes are also aligned to the budget.
The themes are inspected and adapted in quarterly company steering sessions.
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4.1.4 Epics
Epics are enterprise initiatives that have business and technology impact and
potential return on investment. Epics span releases and can affect multiple pro-
grams in the portfolio. These initiatives are typically used to enhance business
value across the whole portfolio.
SAFe defines two types of epics: architecture and business epics. Archi-
tecture epics focus on improving the technological solutions in the portfolio.
They are used to support current and future business needs in the architecture
of the portfolio. Business epics are customer-facing initiatives. They aim to
realize certain business benefit through new development.
Rally uses both architecture and business epics in its portfolio-level process.
The epics are called initiatives in the case organization’s vocabulary.
4.1.5 Portfolio backlog
The Portfolio backlog is the highest-level backlog in the framework. It contains
a prioritized list of epics that are waiting to be pulled into Kanban systems.
4.1.6 Kanban systems
Kanban is a software development process model with an emphasis on just-
in-time delivery (Anderson, 2010). In Kanban, the team members pull work
tasks from a backlog while respecting the limit on work-in-progress. In order
to increase understanding among stakeholders, the work and the work flow is
visualized in Kanban using a physical board, for example.
SAFe suggests using two separate Kanban systems to manage epics. Archi-
tecture and business epics are fundamentally different types and have different
stakeholders. Therefore, it is logical to split them into two separate Kanban
systems.
As suggested in the framework, Rally Software uses Kanban for manage-
ment of the portfolio-level epics. There are two separate Kanban systems op-
erating simultaneously at the portfolio level; one for architecture and one for
business.
4.2 Program level
The second level is Program level, where the efforts of multiple agile teams are
integrated to create larger value for the enterprise. On this level, the framework
aims to scale value, teams and time boxes.
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4.2.1 Release train
A Release train is a long-term unit that consists of multiple agile teams. It
is responsible for delivering value in the Program level. Using the resources
dedicated to it, the Release train continuously defines, builds, tests and delivers
value to one of the value streams in the enterprise. It aligns the teams to a
common mission, schedule and development rhythm.
Release trains are organized around the value streams in the enterprise.
The development effort is thus used in an optimal way to deliver value and
create economic benefit.
At Rally, each product line – or Release train – used to create a program
vision and roadmap that ultimately drove their backlog. The product lines
were mostly independent, but operated on the same cadence when it came
to iterations. After the product line structure was removed, all teams started
working on a single product as one Release train. The teams in the Release
train are connected through a daily Scrum of Scrums meeting.
4.2.2 Roles in the agile program
In addition to the agile software development teams, SAFe defines five extra
roles for the Program level. First, a Product manager is responsible for the fea-
ture content in the release train. Second, a Release management team evaluates
and approves built solutions for release to customers. Third, a System team is
responsible for system integration. It uses continuous integration, automated
test suites and end-to-end testing to provide timely feedback for developers
and stakeholders. Fourth, a Release train engineer is responsible for keeping
the release train on tracks. Fifth, DevOps is included into the Release train to
ensure successful deployment and operation of built software. DevOps con-
sists of personnel from the Operations team.
4.2.3 Program backlog
The Program Backlog consists of all the anticipated future work of the pro-
gram. The backlog contains future features for end users as well as architec-
tural items to enable development of upcoming features. It is driven by both
customer feedback and epics in Portfolio Backlog.
4.2.4 PSIs and releases
A Potentially shippable increment (PSI) is a milestone in the software’s lifecy-
cle. It is a deliverable increment of functionality that has been fully tested and
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integrated. A PSI can also be a release when it is made available to external
users.
4.2.5 Release planning
Release planning is the synchronization point of the release train. It aims to
establish a common vision and commitment to release objectives for the next
period. The main outputs of this planning process are Team PSI objectives for
individual teams, Program PSI objectives and a PSI plan identifying milestones
during the period.
At Rally Software, a R&D steering meeting is held quarterly in order to es-
tablish a prioritized backlog of Rally product enhancements for the next quar-
ter. The updated backlog informs the following PSI planning session. In the
PSI planning session, the teams break down items from the prioritized backlog
into user stories for the next quarter.
4.2.6 Inspect and adapt workshop
A program conducts an Inspect and adapt workshop at the end of each release
or PSI. The purpose of this workshop is to find ways of improving the program
and thus maintain continuous improvement on the program level.
Inspect and adapt workshops are currently not organized in the case or-
ganization. However, the quarterly steering meetings have a dedicated part
for discussing lessons learned and reflecting on the past quarter. The outputs
of the steering meeting provide valuable information for continuous improve-
ment on the program level. Thus a separate workshop for continuous improve-
ment has been deemed unnecessary.
4.3 Team level
The third level is the Team level, which is made up of individual software
engineering teams and their practices. The framework provides the agile teams
with organization, role and process models. The teams are responsible for
executing agile project management and technical practices, which are mostly
adopted from Scrum and XP.
4.3.1 Agile team
An Agile team consists of a maximum of 7 to 9 members. Each team member
has one of the three distinct roles defined for an agile team in the framework.
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The first role is the Product owner, who is responsible for maintaining the
product backlog by eliciting user requirements and prioritizing them. The sec-
ond role is a Scrum/Agile master, who facilitates agile software development
and helps the team maximize its productivity. The final role, Developers and
testers, form the backbone of the agile team. They define, build, test and de-
liver user stories for the product.
At Rally Software, most teams use Scrum as their process model after the
transformation. Scrum practices are also promoted by the external coaches
that have been helping Rally restore agile practices in the engineering orga-
nization. However, previously most teams used Kanban and one team is still
using a Kanban-inspired model instead. All the teams have a Product owner
and Scrum master as suggested by the framework. The number of members in
a team ranges from 4 to 9 at the case organization.
4.3.2 Iterations
Agile teams use time boxed development cycles to develop and deliver new
functionality. These cycles are called iterations in the framework and they are
comparable to sprints in Scrum. All the teams in the framework share the same
iteration length and start and stop their iterations synchronously.
Iterations repeat the same standard pattern to produce value as increments
of functionality. The iteration starts with planning and committing to build
some functionality. The bulk of the iteration is used to build functionality and
test it. At the end of the iteration, the team demonstrates created functionality
to the stakeholders. Before repeating the cycle, the team holds a retrospective
meeting to reflect on the past iteration and how to improve future iterations.
At Rally Software, the Scrum teams have set their iterations to two weeks
and the cycles are synchronized. The one team using Kanban is aligned with
the two week sprint cadence of the Scrum teams.
The whole company gathers together for iteration demos on every other
Friday. In the iteration demo, each team can present what they have delivered
in the past iteration or during several iterations. The teams are encouraged to
concisely demonstrate only those features that are of importance to the large
audience of stakeholders present.
4.3.3 User stories
User stories describe customers’ requirements for the product. The agile teams
use user stories to implement functionality that provides value to the user. User
stories are the smallest units that flow in value streams, eventually reaching the
customer.
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SAFe recommends using the user voice form of expression in user stories:
”As a 〈user role〉 I can 〈activity〉 so that 〈business value〉”.
At the case organization, user stories are written in a free-form manner.
The user stories are stored and managed in Rally’s own instance of their Agile
Lifecycle Management product.
4.3.4 Team backlog
The Team backlog contains all the user stories that the team has planned to
implement. Team backlogs can also include defects, refactoring and infrastruc-
ture work that the team has identified. Each team has their own backlog and
it is managed and prioritized by the Product owner of the team.
At Rally Software, the team backlogs are managed by the respective Product
Owners using the Agile Lifecycle Management product.
Chapter 5
Research methods
The three most commonly used research methods are quantitative, qualitative
and mixed methods research. Creswell defines qualitative research as an ap-
proach for exploring and understanding the meaning individuals or groups
attribute to a social or human problem. In contrast, quantitative research is an
approach for testing objective theories while examining the relationship among
variables. (Creswell, 2013)
Denzin and Lincoln define qualitative research as focusing on the qualities
of entities and on processes and meanings that are not experimentally exam-
ined or measured in terms of quantity, amount, intensity, or frequency. In con-
trast, quantitative studies emphasize the measurement and analysis of causal
relationships between variables, not processes. (Denzin and Lincoln, 2011)
In this thesis, we seek answers to open-ended questions about the case or-
ganization, and do not possess any theories about the case organization. Thus,
the qualitative method was chosen for the empirical part of the thesis. We
chose interviews as the specific qualitative method since they give the inter-
viewer an opportunity to ask follow-up questions and allow the interviewee to
provide detailed answers.
We conducted two rounds of interviews at Rally Software. The first inter-
view round was performed amidst the organizational changes in July 2014.
The goal of the first interview round was to establish a view on current is-
sues in the case organization. After the transformation was completed, we
performed the second round of interviews in April 2015. This round of in-
terviews was aimed to evaluate how the transformation had affected the case
organization.
46
CHAPTER 5. RESEARCH METHODS 47
5.1 Research process
The research process of this case study roughly follows the case study protocol
described by Yin (Yin, 2013).
We have chosen a holistic single case study for this thesis. The rationale
for this decision is that we could observe the case organization at two points of
time, thus enabling a longitudinal case study. In addition, the case organization
represents a rather typical large software development organization that has
been using scaled agile methods for a long time.
The list of questions used in the interviews was derived from a case study
of agile transformation. The transformation case study focused on change
from a waterfall to an agile process. Thus, we omitted questions related to
the waterfall to agile change and selected questions that were applicable to the
case organization’s status as a mature agile organization. In addition, a few
questions about agile at the organizational level were added to the list. For the
second round of interviews, the questions were slightly modified to focus on
changes since the last interview.
We chose to approach the product owners of six teams working on the
Agile Lifecycle Management tool. Five of the product owners agreed to be
interviewed. We conducted both rounds of interviews with the same partici-
pants. The first round of interviews was performed face-to-face in the Boulder
office. The second round of interviews was conducted via teleconference calls.
In order to maintain a chain of evidence, all the interviews were recorded and
the answers to the questions were summarized in textual form.
The presented case study results were obtained by using pattern matching
and explanation building techniques in the analysis (Yin, 2013). The results of
the analysis were also reviewed by the interviewees.
5.2 Interviews
We performed two sets of interviews to gain a longitudinal view into the case
organization’s evolving scaled agile process. The first set of interviews was
held in July 2014 and the second one in April 2015. The interview questions
for both interview rounds are included in the appendices.
The interview results were obtained through the following steps. First,
we summarized the recorded interviews as text. The summarization process
produced a text version of the main points of the interviewee’s answers as well
as some relevant quotes. Next, we grouped all the text answers into a single
answer sheet along with information on who is the author of the particular
answer. In this stage, we also identified answers that were relevant to other
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questions and appended those answers under other relevant questions. Finally,
we performed pattern matching on the answers of different interviewees and
grouped similar ones into a larger theme. The results are presented in the next
chapter.
5.2.1 Interviewees
Five employees from the engineering department of Rally Software were in-
terviewed. These employees represent five of the six teams working on the
ALM product. Thus the interviewees are likely to provide a solid overall view
into the development of the ALM product. In addition, the interviewees in-
teract with the other functions of the organization, which should give them a
perspective on larger scale issues within the organization.
The interviews were roughly one hour long, depending on the the intervie-
wee. Each of the interviewees answered the interview questions listed in the
appendices. The interviewees were also given time to address any additional
issues they had on their mind.
The roles and backgrounds of the interviewees are presented in Figure 5.1.
Role History at Rally Education
Product Owner 2 months Degree in Television production
Product Owner 1 month B.Sc. degree in Information Science
Product Owner 2.5 years B.Sc. degree in Computer Science
Product Owner 3 years B.Sc. degree in Computer Science
Product Owner 6 years M.Sc. degree in Computer Science
Figure 5.1: Backgrounds of the interviewees
Chapter 6
Interview results
The results of the Rally Software employee interviews are presented in this
chapter. The findings of the interviews have been grouped into sections in
order to provide a comprehensive view on larger themes.
6.1 Results of the first interview round
The first interview round was performed during the transformation process.
The findings are grouped into 5 themes that are presented in the following
sections. The issues are summarized in the Figure 6.1.
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Viewpoint Found issues Improvement suggestions
Agile practices
of teams
• Degraded practices
• Lack of discipline in following
practices
• External agile coaches
• Enforcing practices
Scaled agile at
the organiza-
tional level
• Constant change
• Product line organization struc-
ture that created communica-
tion silos
• Lack of discipline in following
the Scaled Agile Framework
• Fitting work into three month
(quarterly) time boxes is subop-
timal
• Business stakeholders and the
product organization are not
connected enough
• Smaller, incremental changes
• Measuring the effect of changes
• Removing product lines
• Enforcing SAFe
• Recognizing that features rarely
match to three month time
boxes
Trust
• Lack of trust between teams
• Skepticism about the ability of
other teams to deliver
• Constant changes and drift-
ing priorities create distrust to-
wards management
• Reduce rate of change
• Give teams more autonomy to
make decisions outside of plan-
ning meetings
• Trust teams’ ability to deliver
• Enable teams to give each other
honest feedback
Feedback • Lack of cross-team feedback
mechanisms
• Enable teams to give each other
honest feedback
Technology
• Difficulty in delivering cus-
tomer value and improving ag-
ing technology foundations at
the same time
• Give engineering more re-
sources to improve the founda-
tions of the product
Figure 6.1: Summary of results from the first round of interviews
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6.1.1 Agile practices of teams
The teams of the interviewees used Kanban and Scrum as their software devel-
opment processes. Of the five teams represented in the interviews, four teams
used Kanban and one team used Scrum.
Rally provided all the software development teams with external Scrum
Masters in June 2014. The purpose of these Scrum Masters was to restore
degraded agile practices and help the teams to get back to the basics of agile
software development. Even though most teams use Kanban, ”Scrum Master”
was chosen as the term for this facilitator role. The Scrum Master is responsible
for removing impediments to the team’s productivity and challenge them to
continuously improve, as defined in the Scrum process model.
According to the interviewees, introducing external Scrum Masters and en-
forcing disciplined agile practices have been mostly positive changes for their
teams. However, one interviewee reported that their team has shown a fair
amount of friction towards these changes. In this team, changes proposed
by the team itself received very little resistance whereas external propositions
faced lots of pushback.
Some of the interviewees expressed concern over teams forgetting the value
of certain agile practices. This had even led to some teams discarding those
practices completely, deteriorating agile practices in the process. One intervie-
wee described the end result as the team being unsuccessful with agile and
having overconfidence in their own excellence. One example of deteriorating
practices was one team’s retrospectives that produced no action items, thus be-
ing unproductive. When discussing team practices, one interviewee said that
”[Rally’s agile coaches] would never advocate doing this in customer organi-
zations”.
On the other hand, another interviewee explained that the team was not
trying to stick with textbook methods, and had instead let the methods evolve
over time. One interviewee suggested that while engineers know the textbook
answers to why certain practices are done, they need to revisit why practices
are actually useful. The interviewee explained that ”if practices are not explic-
itly stated, they tend to fade away. You need to enforce the practice to make it
work.”
According to one of the interviewees, test-driven development was not
practiced much in the organization. The interviewee explained that some
teams resisted and discarded the practice whereas the teams that sticked with
it had less quality problems. Another interviewee mentioned that develop-
ers in the team sometimes push back. The developers might even decline to
implement a task presented by the Product Owner.
One of the interviewees explained that teams are only able to work on
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certain areas of the product, which causes bottlenecks.
6.1.2 Scaled agile at the organizational level
All interviewees identified constant change in processes and business prior-
ities as a serious challenge. The interviewees felt that the organization was
constantly moving and making major corrections to its course. Not having a
clear status quo made it difficult to evaluate the effects of changes and whether
they were beneficial or justified. The interviewees fully supported the agile
value of embracing change, but also felt that introducing huge changes con-
stantly is harmful and in contradiction with the agile values. For example,
one interviewee stated that the organization is ”almost too agile”. One inter-
viewee explained that there is tendency towards ”throwing everything away
instead of keeping the good stuff” in the organization. Another interviewee
described that the organization is obsessed about getting better. According to
the interviewee, this is manifested in the need to experiment and have lots of
meetings.
The interviewees provided several improvement suggestions for resolving
the issue. The most popular suggestion was introducing smaller incremental
changes in the organization instead of changing the course completely. The
effect of the change should be quantified and measured against a baseline be-
fore the change is rolled out across the organization. The interviewees believed
these practices would help reduce constant steering of the whole organization
and provide more stability for the product development organization.
The organization structure of Rally Software received a fair amount of criti-
cism from the interviewees. The product line based organization structure was
especially regarded as suboptimal by most of the interviewees. They described
product lines as harmful due to a lack of trust and communication silos be-
tween the product lines. In addition, product lines encourage focusing on a
narrow set of functionality that is specific to the product line. Thus teams are
not encouraged to be cross-functional, which is a key requirement for agile
teams.
Some interviewees also addressed the use of the Scaled Agile Framework
at Rally Software. One interviewee said that the Scaled Agile Framework was
followed at a philosophical level, but not in a disciplined manner. Moreover,
according to this interviewee, there was a lack of commitment from the or-
ganization as a whole. Another interviewee explained that the Scaled Agile
Framework is good as a reference and working well so far, but it is more like a
guideline than a strict framework.
The interviewees had some ideas on how to improve the Scaled Agile
Framework implementation at Rally Software. The middle layer of the frame-
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work, the Program level, could use a more concrete feature and initiative
roadmap (according to one interviewee). This would provide the teams with
a vision. Moreover, this interviewee explained that a longer cadence at the
Program level could provide more stability to business decisions and thus
avoid asking the engineering department to correct course every two weeks.
Addressing the issue, the interviewee stated that ”we could do better in com-
municating and actually having a vision for integration [of features]”. As an
improvement suggestion, the interviewee suggested making feature and initia-
tive roadmaps available.
Another interviewee provided insight into issues in the planning and steer-
ing process of the organization. The PSI planning process brings out problems
in the organization and forces to focus on the pain points. On the other hand,
it provides vision and timeboxing for large initiatives, even though commit-
ting to delivering three months worth of work beforehand is not the most agile
approach.
According to several interviewees, the organization could do a better job of
connecting the business stakeholders and the product organization. For exam-
ple, it is not obvious if delivered increments of work are actually helping the
customers, as stated by one interviewee. Another interviewee felt that the busi-
ness organization was driving the product a little more than necessary and the
software development teams were not empowered enough. The interviewee
suggested that teams should be allowed to make more autonomous decisions
outside the planning meetings.
This interviewee also described the benefits and drawbacks of the current
steering process in detail. The interviewee stated that the process is really
painful, but helps in identifying dependencies between product features and
improves communication in the engineering organization. The voting process
clarified what people wanted to have in the product. As an improvement sug-
gestion, the interviewee suggested that after voting, teams could have already
started working on an implementation plan on their own instead of doing it
with everyone in the meeting.
According to the interviewee, another suboptimal aspect of the steering
process was trying to fit work into a three month time box (quarter). The
interviewee suggested recognizing that the work does not really fit into such
time boxes and trying to force that does not add value. Instead, the teams and
developers should be trusted to get to the goal. The estimates are not going to
be accurate for such a long period of time, but they give a rough idea about
the feasibility of fitting a feature into a quarter.
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6.1.3 Trust
All interviewees agreed that trust within teams is on a good level. Team mem-
bers seem to generally trust each other based on regular one-on-one discus-
sions between team members and the development lead of the team. All in all,
the interviewees did not see issues in trust between individuals.
However, most of the interviewees had seen a lack of trust between teams.
According to several interviewees, a major reason for the lack of trust between
teams was skepticism towards other teams being able to deliver. For exam-
ple, some team members regarded a dependency to another team’s work as
a major risk, and were skeptical about their own ability to deliver given the
dependency. One interviewee stated that ”there is a lot of distrust between
product lines”, which affects trust between teams working in different product
lines. Another interviewee described lack of transparency and tribal culture
among teams as significant reasons for distrust towards other teams. Accord-
ing to the interviewee, an absence of written documentation was one reason
for transparency issues among the teams. Also, it was difficult for other teams
to understand why delivering some increments took so much time for another
team.
Part of the trust issues between teams seemed to be a discrepancy between
communicating problems and getting them resolved. All interviewees felt that
problems are easy to communicate, whereas getting them resolved was much
more difficult. One interviewee explained that escalated problems had no clear
owners and thus getting them resolved was challenging.
The interviewees expressed slightly mixed feelings about trusting manage-
ment. Recently, there were significant personnel changes within the manage-
ment of the engineering organization. Given the personnel changes, some
interviewees felt that trust would have to be regained over time.
Constant changes in the company’s course and drifting priorities were also
seen as sources of friction by the interviewees. Some interviewees suggested
that these factors were likely to reduce trust in management within the teams.
Besides that, the interviewees did not report any significant lack of trust in
management from their teams. However, one interviewee mentioned that there
is distrust between the sales and engineering organizations.
To build trust across different parts of the organization, the interviewees
presented several improvement suggestions. The most popular suggestion was
allowing teams to make more autonomous decisions outside planning meet-
ings and thus empowering them to do what they think is best. Additionally,
management should listen to engineers more often and value their thoughts
on what is important in the long term. Teams should be allowed to refactor
when they see it is necessary for achieving long-terms goals.
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6.1.4 Feedback
All interviewees felt that the members of their teams received enough indi-
vidual feedback. Every team had a practice of having one-on-one meetings
at least once a month. In these meetings, the development manager of the
team and a team member give each other feedback about work-related issues.
However, one interviewee suggested that one-on-one meetings are not optimal
for providing honest feedback, as it is difficult to give negative feedback. For
example, the interviewee asked ”can someone criticise my leadership?”
Each of the teams had also implemented a retrospective meeting for gath-
ering feedback. The retrospectives were held every two weeks in all the teams.
The retrospective practices were not identical across teams, but each retrospec-
tive produced new action items from issues, and reviewed action items from
the previous retrospective. All the interviewees felt that these retrospective
meeting were producing valuable feedback for the whole team.
Escalating issues that were beyond the team’s scope was not seen as prob-
lematic by the interviewees. According to them, the product leadership meet-
ing was sufficient for escalating any larger issues. Some interviewees felt that
they could easily escalate issues to their superior. All interviewees agreed that
problems are easy to communicate, but most of them also stated that the prob-
lems are not solved as easily.
However, according to the interviewees, there was no mechanism in place
for cross-team feedback. This was seen as one of the causes behind lack of trust
between teams. Most of the interviewees felt that without honest feedback
across teams, it was not possible to build trust.
6.1.5 Technology
Some interviewees focused on describing pressing technology challenges at
Rally Software. According to those interviewees, the key technological chal-
lenge for Rally Software was overcoming a ”crossroads situation” with the
ALM product. These interviewees explained that the product is large, aged and
has a significant amount of complexity. One interviewee said that engineering
is faced with the challenge of ”breaking from the legacy monolithic application
architecture”. The interviewee also suggested that engineers should under-
stand why certain design patterns, like Service-oriented Architecture (SOA),
are beneficial and not just blindly following them.
Given these unfavourable attributes, the teams were described to be strug-
gling with moving to the next generation of the product. Most of the intervie-
wees agreed that delivering customer value while still improving the technol-
ogy foundations of the product was challenging (to say the least). For example,
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one interviewee mentioned that it is difficult to justify investments when the
results may only be visible after several quarters. The interviewee also stated
that the business organization feels it is investing enough, but the software
developers still don’t have enough time for improving the foundations of the
product.
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6.2 Results of the second interview round
The second interview round was performed after the transformation was com-
pleted and the organization had stabilized. We analyzed the answers of the
interviewees and grouped them under common, larger themes (as in the first
round of interviews). These themes are described in detail in the following
subsections.
6.2.1 Agile transformation
In general, the interviewees had assumed more responsibility in the organiza-
tion. Two of the interviewees were now Product Owners for two teams and the
others had moved on to other upper management roles.
All the interviewees felt that the teams were now doing significantly bet-
ter than during the first round of interviews. The velocity of the teams had
increased during this period, and the rest of the organization had more confi-
dence towards the engineering department.
Most interviewees identified the back to basics transformation in the team
level as a success factor. The additional focus on implementing and using agile
practices – like Scrum – in a disciplined way had helped teams increase their
velocity and consistency in delivering features. Nevertheless, one interviewee
explained that the level of engagement in teams had decreased significantly as
a result of introducing more discipline and taking away autonomy. Especially
the teams and individuals who viewed the transformation as command and
control struggled.
Most interviewees expressed concerns over the quality of the delivered soft-
ware. The number of defects had been accumulating since the first interview
round. Additionally, the increased feature delivery rate tended to introduce
more new defects than could be fixed during the same time. These intervie-
wees identified lack of consistent team quality practices as one factor behind
the quality issue. One interviewee stated that ”we are struggling with defects
and quality in general”.
All interviewees mentioned that the greatest change in team-level agile
practices was requiring the use of Scrum practices. The teams must now report
to the Program Level as Scrum teams using two-week sprints. However, one
interviewee explained that one team is still using Kanban with similar output
as the Scrum teams.
The interviewees pointed out several benefits from the increased use of
Scrum practices. One interviewee explained that there was now less uncer-
tainty of progress after switching from Kanban to Scrum. In addition, one team
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had managed to drastically increase their feature acceptance rate after identi-
fying the problem through team metrics and taking on a more disciplined ap-
proach to finishing features. Another interviewee mentioned that teams were
now using standardized estimation, and were producing more consistent and
accurate estimates.
6.2.2 The Scaled Agile Framework
Based on the interviews, the most significant change in Scaled Agile Frame-
work practices was the stabilization of the PSI planning process. According
to the interviewees, the teams are better prepared for the main event, which
has yielded a more efficient and smoother experience when everyone attends
the main planning event. For example, teams were already discussing trade-
offs and inter-team dependencies before the planning event, according to one
interviewee.
The PSI planning process is now continuously improved through small
changes, whereas it was heavily modified each time at the time of the first
interviews. All the interviewees agreed that the stability in the process was a
success factor in the better planning results. Some interviewees still described
the planning event as painful, but also felt that the small improvements were
continuously steering the process in the right direction.
One interviewee explained that due to increased cross-functionality, teams
able to work on more areas. The interviewee stated that ”in PSI planning, more
teams are able to pick up features to work on”. Moreover, it enabled delivery
of the highest value features.
One interviewee explained some suboptimal aspects of using the Scaled
Agile Framework in the organization. First, the Scaled Agile Framework pre-
scribes practices like Scrum, as all the ceremonies are build around them. How-
ever, it’s fair to ask if Scrum is the best process model for teams.
Second, the three-month release cadence of the Scaled Agile Framework
has some waterfall flavor to it. According to the interviewee, this causes the
tendency to plan features that fit into a release and don’t span release bound-
aries. In addition, if a feature is finished before the end of a release cycle, some
filler work will be done instead of starting a new feature.
Third, according to the interviewee, the time boxes can cause bad decisions.
For example, the time boundary can be used as an excuse for refusing to do
something that is time-consuming, or introducing new technology, even if it
would be the better approach. The interviewee explained that such time boxes
can be particularly harmful for long-term decision making.
Another interviewee stated that the organization was using the Scaled Agile
Framework better than during the first interviews. However, the interviewee
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said that the case organization was ”still not doing SAFe as well as other com-
panies”.
Most interviewees agreed that the Scaled Agile Framework is a good start-
ing point for practicing scaled agile. They felt that the framework can be cus-
tomized as the organization gains more experience in using it. One interviewee
suggested that the Scaled Agile Framework provides a clear and efficient way
to steer Program Level work. The people in the organization understand what
they are going to and hope to do in the next quarter. Additionally, there is a
clear way to estimate progress with the framework.
A couple of interviewees pointed out that the framework is very useful for
companies that have little experience with agile. In addition, the Scaled Agile
Framework provides clear roles for everyone in the agile organization. How-
ever, one of these interviewees explained that incorporating user experience
designers and some other roles was slightly problematic.
6.2.3 Change resistance
Some interviewees explained that there was some resistance towards estima-
tion (which was introduced as a part of the back to basics transformation).
Another area that had triggered some resistance was the adoption of new tech-
nologies.
Several interviewees mentioned that introducing new technologies and frame-
works was creating pressure for teams. One of these interviewees explained
that the whole build, deploy and test process had changed over the last 8
months, since the previous interview. The interviewee stated that ”we are go-
ing through a change in technology and how it should be tested”. On the other
hand, the interviewees identified this as an achievement as well. One intervie-
wee suggested that the rate of innovation should slow down to give the teams
time to properly adjust.
6.2.4 Achievements
Several interviewees described the recent organizational transformation as an
achievement. One key indicator of the success was restored trust in the en-
gineering organization to deliver value. One interviewee explained that ”we
have gone from a place where engineering had lost its way to where it has
delivered, in a meaningful way, for Rally and customers”.
Many of the interviewees explained that removing product lines from the
engineering organization was a success factor. Without product lines, teams
were really working on the same product and forced to look at dependencies.
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One interviewee had addressed the growing quality issue by bringing up
several improvements to the flow of defects. In addition, the interviewee had
changed the defect assignment process from push to pull and introduced quar-
terly team quotas for pulling defects.
Focusing on a couple of key initiatives was seen as a success factor by some
interviewees. Previously, there were lots of initiatives, but the amount was
reduced to a maximum of three. One of those interviewees explained that
initiatives have helped to solidify what is most important for the company and
what to focus on.
6.2.5 Improvement suggestions
One interviewee explained that improvement suggestions will be implemented
as long as the teams really believe in them. According to the interviewee,
there is a strong culture at the organization against telling people what to do.
The interviewee explained that ”running around and telling people what to
do doesn’t work [at Rally]”. For example, the forced Scrum process was not
received well unless the reasoning was clearly explained. When teams see how
it connects to the Program Level work, people tend to adopt it better.
One interviewee explained that the organization should focus on introduc-
ing less defects and fixing escaped defects efficiently. Moreover, the intervie-
wee suggested that the culture must change as well. The engineering teams
needs to write test cases on the team and Program level.
Another interviewee suggested that the organization should return auton-
omy to teams. As the level of engagement has been declining since the transfor-
mation and removal of autonomy, restoring autonomy should have a positive
impact on engagement on team and individual levels. Since the teams now
understand what the organization’s expectations are, they can figure out alter-
native ways to fulfill these expectations. For example, addressing the quality
issue could be delegated to the team level.
One interviewee addressed the definition of features in the Scaled Agile
Framework planning. According to the interviewee, features are not really
boxes with start and end dates (as they are simplified in the planning process).
There is hidden work after the box is done, after eliciting customer feedback,
for example. The interviewee explained that there are four stages for features:
exploration, building, market test and adjustment. The engineering organi-
zation should more specifically communicate the stages of the features to the
business organization.
Another interviewee addressed the same issue from the viewpoint of large
initiatives. According to the interviewee, two initiatives were being finished in
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the current quarter, but user interface consistency work was still ongoing and
thus they were not really finished yet.
According to one interviewee, the work as a product organization has only
begun. The people in the leadership team are still figuring out their roles
and are somewhat focused on their own developer teams. Ideally, the product
organization should work as one large team striving for a common goal.
6.2.6 Trust
All the interviewees agreed that trust within teams is still at a good level. One
interviewee explained that this trust is demonstrated by the fact that people
rarely want to change teams.
According to some interviewees, on the inter-team level, trust has improved.
One of them mentioned that after the product lines were removed, the teams
are part of the same product, which has increased trust. However, according to
another interviewee, a lack of communication on how reusability and integra-
tion of components is handled has sometimes created distrust between teams.
Some interviewees mentioned the historical ability to deliver and geographical
distribution were still reasons for distrust between teams.
The interviewees had mixed views on trust in management. Several inter-
viewees explained that their trust in management had increased since the last
interview. On the other hand, a couple of interviewees described some trust is-
sues. One interviewee explained that teams have less trust in management due
to not being asked their opinion in the transformation process. Another inter-
viewee suggested that the recent layoffs and some people leaving the company
had created tension and uncertainty, which had a negative impact on trust
in management. The interviewee said that ”it’s been going on too long and
people are on their toes”.
Most interviewees were satisfied with how easily problems are communi-
cated in the case organization. However, a couple of interviewees explained
that the organization talks more about problems than successes. Only dis-
cussing issues is not very motivating. According to one interviewee, construc-
tive criticism could be used more in communicating problems.
One interviewee explained that the product steering meeting does not feel
like a safe room to tell others about problems. On the other hand, another
interviewee said that everyone has to share in the product steering meetings,
which makes it easier to tell about their own issues when the others talk about
their issues too.
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6.2.7 Agile at the organizational level
One interviewee suggested that some parts of the organization are still strug-
gling with working in an agile way. The interviewee explained that integrating
functions like sales, legal, marketing and accounting into the scaled agile pro-
cess is difficult. For example, when an initiative is presented by engineering,
marketing has to figure out how to market it and sales has to understand the
value in order to be able to sell it. According to the interviewee, there have
been both successes and failures in this process. The interviewee explained
that one way to evaluate this is by asking ”is our the sales team enabled in
such a way that they understand what the software is and can leverage it in
the deals that they are making?”.
A couple of interviewees suggested that constant care is needed to keep the
organization working in an agile way. Keeping the ceremonies and focusing
on constantly improving their ways of working were important factors. Once
things start going well and the organization obtains the initial gains, there
is a tendency to stop investing in the agile process. The organization must
therefore stay alert. One of these interviewees pointed out that the organization
is no longer as willing to change as during the initial interview. Instead, now
the organization has a more stabilized planning process and opts for small
improvements instead of throwing everything out.
One interviewee explained that there is a tendency to focus too much on
one’s own domain in the organization. According to the interviewee, people
need to understand how the whole system works and optimize towards it
rather than optimizing for themselves.
6.2.8 Summary
This subsection presents a summary of changes in the organization that were
described in the second round of interviews. The changes are summarized in
following Figure 6.2.
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Viewpoint Effects of transformation
Agile practices of teams
• Increased discipline in following agile practices
• Somewhat decreased engagement of teams and
individuals
Agile at organization level
• Stabilized PSI planning process
• Increased feature delivery rate
• Increased defect rate
Trust
• Increased level of trust between teams
• Increased trust in the engineering organization
• Improvement in trust in management
Figure 6.2: Summary of results from the second round of interviews
Chapter 7
Discussion
In this chapter, we compare the results of the literature review and the inter-
views performed at Rally Software. We will also present causes and effects
drawn from the interview results and suggest next steps for the case organi-
zation. Finally, we discuss the threats to the validity of this work and estimate
the potential limitations.
The causes and effects are summarized in the following figure 7.1.
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Figure 7.1: Summary of causes and effects found in this case study.
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7.1 Initial state of the organization
This section presents a comparison of results from the literature study and the
observed status of the case organization based on the first round of interviews.
The comparison is divided into subsections based on themes.
7.1.1 Lack of trust between teams
The interview results suggest that there is a lack of trust between teams in the
case organization. Most interviewees agreed that there is at least some distrust
between teams and it has a negative effect on the scaled agile process. The
interviewees also explained that the communication and collaboration between
teams was at a suboptimal level.
The interviewees also explained that there was a lack of inter-team feedback
in the case organization. The feedback mechanisms in the organization were
mostly focused on individuals getting feedback from their team leaders and
vice versa. Most of the interviewees felt that without honest feedback across
teams, it was not possible to build trust between them.
This was not, however, prominent in the cases described in the literature.
In fact, only one paper in the literature study described team-centricity and
distrust between teams (Hansen and Baggesen, 2009). However, another paper
regarded trusting others to make good decisions as a trait of a high-performing
team (Moore and Spens, 2008). The small number of papers addressing this
aspect could be explained by the focus on practices and processes in the case
studies. Still, trust is an integral part of organizational culture and thus has an
effect on software development processes.
7.1.2 Erosion of agile practices
The interviewees expressed concerns over teams forgetting the value of certain
agile practices and even discarding them altogether. This has led to deteri-
orating agile practices in the engineering organization as the value behind a
practice is not understood. One interviewee even described the end result as
the team being unsuccessful with agile and having overconfidence in their own
excellence.
The erosion of agile practices was also evident in the literature study re-
sults. Many of the papers explained how the divergence of agile models be-
tween teams had become a challenge (Benefield, 2008; Chung and Drummond,
2009; Goos and Melisse, 2008; Vlaanderen et al., 2012; Schnitter and Mackert,
2011; Vlaanderen et al., 2012; Paasivaara et al., 2014b,b). Some papers also
described how the lack of understanding resulted in a tendency to strip away
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some practices completely (Chung and Drummond, 2009; Lewis and Neher,
2007). These issues correlate very well with the findings of the interviews.
The case organization began providing agile coaching to the teams dur-
ing the interviews. According to the interviewees, this was beneficial for the
teams. The coaching helped in re-enforcing the core agile values and fixing
the deteriorated practices. The literature study results seem to correlate with
this assumption. In the analyzed papers, coaching was the most frequently
mentioned success factor for establishing and maintaining a scaled agile pro-
cess (Atlas, 2009; Benefield, 2008; Brown, 2011; Chung and Drummond, 2009;
Cowan, 2011; Gat, 2006; Goos and Melisse, 2008; Hanly et al., 2006; Long and
Starr, 2008; Mencke, 2008; Rodrı´guez et al., 2013; Schatz and Abdelshafi, 2005;
Seffernick, 2007; Silva and Doss, 2007; Smits and Rilliet, 2011).
7.1.3 Training
Many papers attribute some part of the success to providing training about
agile methods (Cowan, 2011; Fecarotta, 2008; Gat, 2006; Hanly et al., 2006; Long
and Starr, 2008; Mencke, 2008; O’Connor, 2010; Seffernick, 2007). However, all
of these case studies focused on organizations transforming from waterfall or
other models into scaled agile. Arguably, these results may not be directly
applicable for organizations that have been maintaining scaled agile for an
extended period of time, such as the case organization of this thesis.
The case organization provides all the new employees with agile training
during their first few days. Existing employees had not received much addi-
tional agile training. However, the case organization recently decided to orga-
nize a training for the engineering department to create a common baseline on
practices across the research and development organization.
7.1.4 Coaching
All the interviewees agreed that introducing external coaches had a positive
effect on teams. According to them, the coaching helped teams focus on a dis-
ciplined implementation of practices. This is strongly supported by the litera-
ture study results, which indicate that coaching was one of the most common
success factors.
According to some papers, one of the benefits of coaching was that the
coaches were able to react immediately to any anti-patterns in the team’s be-
havior (Chung and Drummond, 2009; Rodrı´guez et al., 2013). In some cases,
external coaches were able to provide valuable objective feedback (Schatz and
Abdelshafi, 2005; Silva and Doss, 2007).
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The main benefit of coaching seems to be the ability to guide the scaled
agile implementation towards optimal performance. While training can help in
establishing agile principles, the ongoing implementation process is where the
actual learning happens. Having experts guide the teams and the organization
in this process seems to be very beneficial.
7.1.5 Customization of the agile model
The interview results suggest that constant change in processes and business
priorities is a serious challenge for the organization. According to the inter-
viewees, not having a clear status quo made it difficult to evaluate the effects
of changes and whether they were beneficial or justified. Embracing change
is one of the core agile values, but too much change can be a burden on the
whole organization.
The literature study results include only one similar case where constant
change was seen as a challenge. Paasivaara et al present a case study where
the organization seemed to have very similar issues with constant change (Paa-
sivaara et al., 2014a). However, only a few of the papers describe organizations
that have used agile methods for an extended period of time. This issue could
very well be specific to organizations with an established scaled agile process.
Nevertheless, some papers did recommend introducing small, gradual im-
provements to the process instead of a complete overhaul. Letting the process
evolve through clearly motivated and justified customizations was seen as a
success factor in these cases. (Federoff and Courage, 2009; Long and Starr,
2008; Maples, 2009)
7.1.6 Inter-team communication and collaboration
All interviewees felt that the product line based organization structure was
causing communication silos. In addition, interviewees mentioned aversion
towards having dependencies to other teams’ work, and skepticism about other
teams’ ability to deliver. These factors suggest that inter-team communication
is suboptimal at the case organization.
The lack of inter-team communication and collaboration was regarded as
a major problem in several papers (Beavers, 2007; Berczuk and Lv, 2010; Chung
and Drummond, 2009; Cloke, 2007; Farrow and Greene, 2008; Gat, 2006; Hansen
and Baggesen, 2009; Laanti, 2008; Lee, 2008; Lewis and Neher, 2007; Moore
and Spens, 2008; Ranganath, 2011; Spayd, 2003; Moe et al., 2014; Paasivaara
and Lassenius, 2014; Sekitoleko et al., 2014). The lack of collaboration resulted
in an array of problems, such as managing dependencies and the integration
of components (Chung and Drummond, 2009; Cloke, 2007; Gat, 2006; Laanti,
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2008; Lewis and Neher, 2007; Moore and Spens, 2008), unclear responsibilities
between teams (Beavers, 2007), duplicate work (Lee, 2008), the inability to see
the bigger picture (Berczuk and Lv, 2010; Farrow and Greene, 2008; Moore
and Spens, 2008), a low level of collaboration (Lewis and Neher, 2007; Moore
and Spens, 2008; Ranganath, 2011; Rodrı´guez et al., 2013; Spayd, 2003; Moe
et al., 2014) and distrust between teams (Hansen and Baggesen, 2009). The
team centricity described in one paper bears a strong resemblance to the case
organization’s situation (Hansen and Baggesen, 2009).
It seems that the lack of communication and collaboration is related to trust
issues between teams in the case organization. However, it is not clear which
is the cause and which is the effect. These factors seem to create a vicious
cycle where growing distrust hinders collaboration and communication, and
vice versa.
7.1.7 Experiences with the Scaled Agile Framework
The outline of the first interview round did not include any specific questions
about the Scaled Agile Framework, but some interviewees mentioned it when
talking about agile at the organizational level. Some interviewees explained
that the Scaled Agile Framework was followed at a philosophical level, but
not in a disciplined manner. One interviewee wanted more visibility to the
Program level of the framework. All in all, the framework did not seem to
have a significant effect on the teams or their internal processes and practices.
The literature study did not find any cases that present experiences with
a fully implemented Scaled Agile Framework. Some papers describe simi-
lar practices that were used in the studied organizations (Dı´az et al., 2014;
Heikkila¨ et al., 2013, 2015). All in all, there seems to be a lack of literature
about the Scaled Agile Framework and its applicability to scaling agile soft-
ware development. According to the Scaled Agile Framework website (Leff-
ingwell LLC, a), the process model has been introduced in large enterprises
like John Deere. However, the case studies presented by the website haven’t
been published in any academic publications. Thus it is difficult to estimate
how well the case organization’s implementation of the Scaled Agile Frame-
work has performed and how the framework suits scaled agile development in
general.
7.1.8 Explanation building
The lack of trust between teams was mentioned by most interviewees. It seems
to be a central symptom of underlying issues in the case organization. Sev-
eral interviewees explained that the product line organization structure cre-
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ated communication silos. This is a likely cause for the lack of trust between
teams. In addition, most interviewees described that there were no cross-team
feedback mechanisms in the organization. Those interviewees felt that honest
feedback was essential for building trust between the teams.
In the past, the case organization has let teams decide their practices them-
selves. Some interviewees described that the agile practices of teams have de-
teriorated over time and teams have forgotten the value of the practices. There
could be a cause and effect relationship between these two issues.
As all interviews identified constant change as a serious challenge, it is
important to understand what is triggering changes in the organization. One
interviewee suggested that the organization’s interest in continuous improve-
ment was a driver behind the constant changes. Some interviewees mentioned
that the changes in management personnel and drifting priorities were de-
creasing trust in management.
Some interviewees described a disconnect between the business and the
product organizations. The interviewees did not provide an explanations for
the disconnect. However, one interviewee suggested that the Scaled Agile
Framework was not followed in a disciplined way. As the framework intends
to connect the stakeholders of the whole organization, not following it fully
may explain the feeling of disconnect.
One interviewee focused on describing technological issues. According to
them, software development is hindered by the monolithic legacy architecture
and the complexity that the product accrued over the years. The interviewee
went on to describe their difficult situation of balancing technology improve-
ments and delivering customer value at the same time. In addition, the busi-
ness and product organizations have different opinions on whether enough
investment is put into improving the foundations of the product. This could
be a sign of the disconnect between the business and the product organizations
that was described above.
7.1.9 Summary
The observed initial state of the organization exhibits many similarities to the
organizations of the case studies found in the literature study. First, inter-team
communication and collaboration seems to be a common challenge among
organizations maintaining scaled agile. Second, erosion of agile practices was
visible in Rally Software as well as many of the case study organizations. Third,
coaching proved to be an important success factor for case study organizations
as well as the teams at Rally Software. Coaching helped by mitigating the
negative effects of the erosion and re-enforcing teams’ agile practices.
Most of the case studies were focused on organizations that were adopting
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scaled agile or had recently introduced it. Rally Software, on the other hand,
has been practicing scaled agile for several years. This difference may explain
some of the disparities in the challenges found in the literature study and in
the interviews. For example, the fast-paced process evolution and inter-team
trust issues may be easily observable in organizations that have used scaled
agile for an extended period of time.
Rally Software was also the only organization that had chosen to adopt the
Scaled Agile Framework in full. Other organizations in the case studies mostly
used custom process models utilizing Scrum or Kanban on the team level and
auxiliary practices like Scrum of Scrums to connect the teams. However, some
organizations did use practices that were inspired by the Scaled Agile Frame-
work.
7.2 The state of the organization after the transfor-
mation
This section presents the observed status of the case organization after the
transformation and the second round of interviews. The comparison is divided
into the following subsections based on different themes.
7.2.1 Agile practices at the team level
The interviewees agreed that the agile practices of the teams were significantly
improved and unified as a result of the transformation. The teams were de-
livering more features than before the transformation. In addition, the level of
trust between teams had improved as they were now working together on one
product, according to some interviewees.
However, one interviewee expressed concerns over teams and individu-
als losing their engagement as a result of the forced transformation. Since
the teams had to conform to the expectations of management, the level of
autonomy within teams was reduced drastically. The interviewee suggested
restoring autonomy to teams now that management expectations were clearly
defined, letting the teams figure out ways to meet those expectations on their
own. Given that the transformation was more or less a top-down order, en-
abling teams and individuals to innovate and continuously improve on their
own seems like a logical approach to bring back agile values on the team level.
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7.2.2 Agile at the organization level
Previously, most interviewees identified constant changes as a significant chal-
lenge in the organization. However, during the second round of interviews, the
interviewees explained that the planning process had stabilized and did not ex-
press any concerns about excessive change in the organization. According to
several interviewees, the changes are now smaller and focus on continuously
improving by addressing specific issues.
The previous product line organization received a fair share of criticism
in the first round of interviews. In the second interviews, the interviewees
regarded teams working together on one product as a success factor behind
the increased velocity. It seems that the product line organization was not an
optimal structure for the case organization.
A couple of interviewees expressed concern about the usage of the Scaled
Agile Framework in the organization. One interviewee explained that the case
organization was not using the framework as efficiently as other companies.
Another interviewee described the drawbacks of the framework, such as re-
lease time boxes that cause suboptimal behavior and the framework’s focus
on a single process model (Scrum). None of the literature review papers ad-
dressed these aspects of the Scaled Agile Framework.
7.2.3 Current challenges
The interviewees identified several challenges in the second round of inter-
views.
First, the most frequently mentioned issue was maintaining quality at an
acceptable level. The increased feature delivery rate had also increased the
rate of new defects. A couple of interviewees mentioned that the teams did
not have common quality practices. One of the interviewees suggested that the
quality practices of the teams should be unified in order to address the quality
issue. Incorporating quality assurance was also found to be problematic in
several of the literature review case studies (Beavers, 2007; Gat, 2006; Maples,
2009; Schnitter and Mackert, 2011; Smits and Rilliet, 2011).
Second, according to one interviewee, the teams and individuals were less
engaged than before as a result of the top-down transformation. The inter-
viewee explained that the transformation had removed teams’ autonomy to
decide their own ways of working. The transformation also meant a strong
change in organization culture and decision-making, which had been pre-
viously been even excessively collaborative. As a solution, the interviewee
suggested restoring autonomy to teams now that the management’s expecta-
tions are well-defined and the teams know how to meet them. The literature
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study papers did not describe similar reactions to increased discipline in agile
practices. However, many papers suggested that a top-down approach cre-
ates change resistance (Abdelnour-Nocera and Sharp, 2007, 2008; Evans, 2008;
O’Connor, 2010; Spayd, 2003). Therefore, avoiding further top-down changes
could have positive long-term effects on the engagement of teams.
Third, a couple of interviewees suggested that constant care is needed to
keep the organization working in an agile way. According to these intervie-
wees, there is a tendency to stop investing in the agile process after the initial
gains. As a solution, one interviewee suggested keeping the ceremonies and
focusing on improving all the time. Several papers also emphasizes the impor-
tance of pragmatical customization of the agile process (Federoff and Courage,
2009; Long and Starr, 2008; Maples, 2009).
Fourth, one interviewee described challenges in integrating other functions
of the organization into the agile process. The interviewee explained that in-
tegrating functions like sales, legal, marketing and accounting into the scaled
agile process is still difficult. This challenge is very well described in literature.
The literature review found case studies that described issues in integrating
marketing (Abdelnour-Nocera and Sharp, 2007, 2008; Beavers, 2007; Benefield,
2008; Maples, 2009; O’Connor, 2011; Rodrı´guez et al., 2013; Schnitter and Mack-
ert, 2011; Smits and Rilliet, 2011), sales (Maples, 2009; Smits and Rilliet, 2011),
legal (Maples, 2009) and finance (Maples, 2009) into the agile process. The
Scaled Agile Framework does not specifically prescribe how these functions
should be integrated into the process. The framework provides input points
for stakeholders and visibility into the engineering process, but it is largely the
responsibility of the other functions to self-organize around the framework.
The interviewee explained that when an initiative is presented by engineering,
marketing has to figure out how to market it and sales has to understand the
value of it in order to be able to sell it. According to the interviewee, this
approach has produced mixed results.
7.2.4 Summary
All of the interviewees felt that the transformation in the organization was a
success. According to the interviewees, the organization achieved the goals set
for the transformation: unifying teams under one product and vision, and thus
increasing the feature delivery rate to match and outperform competitors.
The set of identified challenges is completely different than in the first
round of interviews. As a result of the transformation, the case organization
has evolved and needs to address these new issues. The literature provides
little insight into the new challenges. Case studies about issues in using the
Scaled Agile Framework are especially scarce. In the next section, we present
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potential next steps for the case organization.
7.3 Next steps for the case organization
In this section, we present potential next steps for the post-transformation case
organization. The interviewees provided several improvement suggestions that
are worth considering.
First, the engagement of teams and individuals seemed to have decreased
as a result of the top-down transformation process. To address this, one in-
terviewee suggested giving autonomy back to the teams. This would let the
teams decide their own ways of working – as long as they can provide the
current output to the Program level of the Scaled Agile Framework.
As the teams are now familiar with the expectations from management,
having the same process model across all the teams may not be required to
keep up the increased delivery rate. Some papers suggest that pragmatical
customization of the process is a success factor (Federoff and Courage, 2009;
Long and Starr, 2008; Maples, 2009). However, in the initial state before the
transformation, the teams had very diverged practices and were not following
them in a disciplined way. Given this, it might be challenging to find a balance
for the right amount of team autonomy so that the organization does not drift
back to the suboptimal state.
In the second round of interviews, quality-related issues were mentioned
by all interviewees. Thus, one important aspect of the team-level agile pro-
cess model is incorporating quality assurance. The interviewees had differ-
ent opinions about how the quality issue should be addressed. One intervie-
wee proposed introducing unified quality practices for teams, such as writing
test cases. We found some papers in the literature study that regarded syn-
chronized practices as a success factor (Brown, 2011; Evans, 2008; Farrow and
Greene, 2008; Ryan and Scudiere, 2008). However, another interviewee sug-
gested letting teams address the quality issue on their own. According to the
interviewee, this could increase the engagement of the teams and individu-
als. As long as the process customization is pragmatic, there is some support
for modifying practices in the literature (Federoff and Courage, 2009; Long
and Starr, 2008; Maples, 2009). However, several papers list divergence of ag-
ile practices as a challenge (Chung and Drummond, 2009; Goos and Melisse,
2008; Lewis and Neher, 2007; O’Connor, 2011; Ryan and Scudiere, 2008; Schnit-
ter and Mackert, 2011; Vlaanderen et al., 2012; Paasivaara et al., 2014a).
All in all, the issue boils down to finding the optimal amount of freedom
and discipline in the team-level process model. The case organization has
experimented with the opposing ends of the spectrum, moving from complete
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autonomy to a top-down mandated process model. The current disciplined
approach seems to yield a faster feature delivery rate and boost confidence
in the engineering department. Thus, trying to maintain these benefits while
addressing drawbacks – such as decreased engagement – seems like a sensible
approach. This could be achieved by the suggested increase in team level-
autonomy. However, at the same time, the teams should not lose their current
disciplined approach to following practices or change practices without clear
justifications and careful evaluation.
According to the interview data, other functions of the organization were
not fully integrated into the scaled agile process. The software engineering
organization was aligned with the Scaled Agile Framework, but other func-
tions like sales, legal, marketing and accounting were at least somewhat dis-
connected from the framework. Some papers found in the literature review
suggest approaches for integrating marketing into requirements management
in large scale agile processes (Beavers, 2007; Gat, 2006; Maples, 2009). However,
the Scaled Agile Framework already provides input points for marketing and
other functions. Thus, the issue could be addressed by encouraging the other
functions to fully embrace the framework and its ways of working. After all,
the transformation process succeeded in aligning the engineering department
with the framework and producing positive results in terms of productivity
and trust.
Now that the transformation is complete, it is important to have a retro-
spective on what could be done better if the need for changes arise in the
future. According to the interviewees, the top-down approach for introducing
changes triggered change resistance. This effect has been described in several
other case studies as well (Abdelnour-Nocera and Sharp, 2007, 2008; Evans,
2008; O’Connor, 2010; Spayd, 2003). One interviewee reflected on past im-
provement suggestions and explained that having a buy-in from teams and
individuals was essential in reducing friction caused by changes. According
to the interviewee, when a trusted person explained the underlying motives
for the changes, there was very little resistance from the teams. Similarly, sev-
eral papers highlight the importance of investing in communicating changes
appropriately (Mencke, 2008; Prokhorenko, 2012; Ranganath, 2011; Ryan and
Scudiere, 2008; Seffernick, 2007; Smits and Rilliet, 2011).
7.4 Threats to validity
The following subsections will address the validity of this thesis as a case study.
The validity of this case study is assessed with four tests: construct validity,
internal validity, external validity and reliability. These tests are described by
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Yin in his book Case Study Research: Design and Methods (Yin, 2013).
7.4.1 Construct validity
Construct validity refers to the extent to which a case study investigates what
it claims to investigate. In other words, when establishing the construct valid-
ity of a procedure, one needs to evaluate to which extent it leads to accurate
observations of reality. (Denzin and Lincoln, 2011)
The main concern for construct validity was the accuracy of the descrip-
tions of the interviewees. To increase construct validity, we interviewed multi-
ple people with the same Product Owner role in the organization. The inter-
viewees’ teams represent around half of the engineering department at Rally
Software. However, the number of interviewees is fairly low, and thus can
cause bias towards certain issues. Moreover, all the interviewees have a man-
agement role, which may affect their perspective. For example, the teams’
software developers might have different answers for the interview questions.
Case study research literature suggest using multiple sources of evidence
and maintaining a chain of evidence (Yin, 2013). In this case study, we used
interviews as the only source of evidence. We maintained a chain of evidence
by recording all the interviews and producing text summaries of the answers.
Additionally, the key informants were given a draft of the case study to review.
7.4.2 Internal validity
Internal validity is mainly the concern of explanatory case studies where the
researcher tries to explain how and why one event lead to another (Yin, 2013).
As this case study is not explanatory, this aspect of internal validity is not rele-
vant. However, another aspect of internal validity is the inferences a researcher
makes every time an event cannot be observed directly. In this case study, we
rely on the descriptions of the interviewees and infer that some events resulted
from earlier occurrences that were described by the interviewees. To increase
internal validity, we have performed pattern matching and used explanation
building.
7.4.3 External validity
External validity means establishing the domain for generalization of the re-
sults of the case study (Yin, 2013). As this case study focuses on a single orga-
nization, the domain for generalization is mainly limited by the characteristics
of the case organization.
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Rally Software is a fairly large organization with around 500 employees.
However, roughly half of the employees are working outside of the engineer-
ing organization, which is responsible for software development. Thus, while
these findings may apply for an organization with a couple of hundred en-
gineers, an organization of a thousand or more engineers is likely to yield
different results. Additionally, the case organization has a long history of both
employing agile practices and developing agile software tools. This puts Rally
Software on a completely different level when compared to organizations that
are transitioning to or have just adopted agile methods.
7.4.4 Reliability
Yin defines reliability as repeatability of operations of the case study. We ap-
plied the sample case study protocol suggested by Yin in this thesis. (Yin,
2013)
All the procedures followed in this case study are documented in Chapter
5. We stored all the case study data including recordings of the interviews and
the text summaries of the answers for later reference and repeatability.
Chapter 8
Summary and conclusions
This chapter presents the conclusions of this thesis and suggests possible future
work based on the findings. The conclusions are divided into the following
four sections. These sections present answers to the research questions.
8.1 Agile at Rally Software
Rally Software uses the Scaled Agile Framework as its process model for scaled
agile at the organizational level. Individual software development teams use
Scrum or Kanban as their process model. In addition, the case organization
uses the Scrum of Scrums practice to connect the teams working on the Agile
Lifecycle Management (ALM) product. The product owners of these teams are
also connected via product leadership meetings.
During the case study, Rally Software focused on restoring disciplined agile
practices across the software development teams. Consequently, every team
working on the product has been assigned an external Scrum Master. The
Scrum Master role is similar to the one defined in the Scrum process model,
but in this case is especially focused on overseeing that practices are not too far
removed from textbook definitions. The interviewees identified the focus on
disciplined agile practices as a success factor in the increase feature delivery
rate.
The case organization arranges three regular planning meetings that in-
volve the whole organization. First, there is annual planning meeting that sets
the course for a year. Second, quarterly steering meetings define what features
are going to be implemented during the quarter. Third, the teams prepare for
PSI planning meetings by breaking features into user stories and identifying
dependencies to the work of other teams. In the actual PSI planning meeting,
the individual planning efforts of teams are combined into a common release
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plan.
In addition, Rally Software uses their own ALM tool for managing the work
of teams distributed across several locations.
8.2 Common issues of scaling agile
The literature study of this thesis identified several common issues of scaling
agile methods. These issues are listed below in descending order according to
the number of case studies that mention the issue.
1. Inter-team communication, team coordination, dependency management
2. Requirements management with large/complex products
3. Integrating other functions of the company
4. Not understanding the agile values behind practices
5. Diverged agile models between teams
6. Lack of literature guidance on scaling agile practices
7. Incorporating quality assurance and performance testing into the scaled
agile process
8. Teams are too focused on own goals instead of the bigger picture
9. Top-down approach creates resistance towards change
10. Including user-centered design processes into scaled agile
8.3 Issues in the case organization
8.3.1 First round of interviews
The first round of interviews that were conducted at Rally Software revealed
various issues in the software development processes of the organization. The
findings are grouped into the following four major themes.
First, the interviewees suggested that teams’ agile practices had eroded over
time. The teams had diverged from textbook versions of practices, and had
even discarded practices completely. While process evolution is part of agile,
the interviewees felt that the results had not been optimal.
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Second, agile at the organizational level received a fair share of criticism
from the interviewees. The most frequently mentioned challenge was the high
level of change in processes and the business priorities of the organization. In
addition, the product line organization structure was creating communication
silos. Some interviewees also described the quarterly steering and planning
process as too time-consuming.
Third, according to the interviewees, there was a lack of trust between the
teams. The level of cross-team feedback and collaboration was not sufficient for
an organization that aims to excel at scaled agile software development. Some
interviewees explained that their trust in management was slightly reduced
due to the recent personnel changes.
Fourth, interviewees with extensive experience in developing the product
said that the technology foundations of the ALM product were in need of refac-
toring and improvement. According to the interviews, allocating resources
for performance improvements and refactoring was problematic as there was
also pressure to deliver more customer value in every iteration. Balancing be-
tween these two interests was difficult as long-term maintenance work would
produce concrete customer value only after several quarters worth of develop-
ment.
8.3.2 Second round of interviews
The second round of interviews were conducted after the case organization
had undergone a transformation that aimed to address the previously identi-
fied issues. This round of interviews found four major challenges, which are
described next.
First, as a result of the increased velocity of teams, the overall quality of
the delivered software had decreased. The defect rate was on the rise and the
teams lacked common practices for addressing software quality.
Second, the top-down transformation process had decreased engagement in
teams and individuals. In addition, the transformation meant a strong change
in organization culture and decision-making, which had previously been ex-
cessively collaborative.
Third, continuous effort is needed in maintaining the positive trend after
the transformation. According to the interviewees, organizations tend to stop
investing in improving the agile process after the initial gains.
Fourth, integrating other functions of the organization into the agile process
was still challenging. Functions like sales, legal, marketing and accounting
were not fully aligned with the rest of the agile organization.
CHAPTER 8. SUMMARY AND CONCLUSIONS 81
8.4 Approaches to resolving the current issues
Incorporating quality assurance into the scaled agile process was seen as prob-
lematic in several other case studies as well. However, none of the case studies
suggested approaches for resolving the issues. During the interviews, one
interviewee suggested unifying the quality practices of teams. On the other
hand, another interviewee suggested that giving autonomy back to the teams
would allow teams to address the issue themselves and thus increase their
engagement as well.
Several case studies suggested that top-down changes create resistance.
Likewise, the transformation in the case organization decreased engagement
of teams and individuals as team autonomy was taken away. Now that the
goals of the transformation were achieved, the case organization can avoid
making further top-down changes to reduce change resistance. If change is
necessary, investing in good communication and trying to achieve buy-in from
teams can help in reducing change resistance.
Pragmatic customization of the agile process was seen as a success factor in
some case studies. Some interviewees also suggested keeping the ceremonies
and continuously improving the agile process. These approaches could help
in preventing the agile process from becoming stagnant or degrading.
The case studies from the literature study did not yield much insight into
how other functions of the company should be incorporated into the agile
process. The interviewees did not have suggestions for resolving this issue ei-
ther. The Scaled Agile Framework provides clear input points for stakeholders
outside the engineering organization. Thus, the issue could be addressed by
encouraging those stakeholders to fully embrace the framework and its ways
of working.
8.5 Future work
The literature study suggests that there are few studies on maintaining the
scaled agile process. Most of the analyzed papers describe the initial agile
transformation and issues related to it. However, as an agile process constantly
evolves, it would be beneficial to follow the process evolution and evaluate how
successful the transition is in the long term. Moreover, another interesting
target for a case study is organizations that have maintained a large scaled
agile process over a longer period of time.
Another potential research topic is the role of the Scaled Agile Framework
in scaling agile. Only a few of the papers found in the literature review de-
scribed experiences with the framework. The interviews in the case organi-
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zation yielded some insights into the benefits and issues of the framework in
large scale agile software development. However, further case studies of the
framework are needed to produce data that is not tied to a single organization
and its implementation of the framework.
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First interview outline
1. Interviewee
(a) Background (shortly)
(b) Education
(c) History at Rally
(d) Role and tasks in ALM product line and/or team
2. Overview
(a) How do you see the ALM teams’ current situation in general? How
are you doing?
(b) How do you see your own team’s current situation? How are you
doing?
(c) What’s good / bad?
(d) What is the direction you see you should go? What’s the goal?
3. Agile methods
(a) How individuals have understood the agile principles?
(b) What practices do you use? How are those practices demonstrated
in your daily work?
(c) Are teams using text-book methods or have you modified practices
to fit better to teams’ needs?
(d) What have you modified? Why? How? How well does it work?
(e) Is there resistance towards change? Why? Any particular things
people resist?
4. Sprints and quarterly initiatives
(a) What actions are performed in sprint phases? (e.g. sprint planning,
sprint review, retrospective)
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(b) What release practices do you have?
(c) How are quarterly initiatives and sprints monitored?
5. Challenges
(a) What are the biggest challenges at the moment?
6. Improvement suggestions
(a) If you could decide what improvements to make, what would they
be? Why?
7. Trust
(a) Do people trust each other?
i. In your team?
ii. Do teams trust each other?
iii. Do you trust management?
(b) How easily are problems communicated?
(c) Are individuals getting enough feedback on their work? Are in-
dividuals able to give feedback? (e.g. about organizational/team
issues/etc)
8. Agile at the organizational level
(a) What are the challenges in maintaining organization wide agile?
Second interview outline
1. Interviewee
(a) Role and tasks in ALM product line and/or team (if changed)
2. Overview
(a) How do you see the ALM teams’ current situation in general? How
are you doing?
(b) How do you see your own team’s current situation? How are you
doing? What’s good / bad?
(c) What is the direction you see you should go? What’s the goal?
3. Agile methods
(a) Have you made any adjustments since the last interview? What have
you modified? Why? How? How well does it work?
(b) Is there resistance towards change? Why? Any particular things
people resist?
4. Challenges
(a) What are the biggest challenges at the moment?
5. Improvement suggestions
(a) Have you brought up any improvement suggestions since the last
interview? Have your improvement suggestions been implemented?
(b) If you could decide what improvements to make, what would they
be? Why?
6. Trust
(a) Do people trust each other?
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i. In your team?
ii. Do teams trust each other?
iii. Do you trust management?
(b) How easily are problems communicated?
(c) Do you think there has been changes in trust since the last interview?
Why?
7. Agile at the organizational level
(a) How do you see Rally’s situation now? Has anything changed since
the previous interview?
(b) What are the challenges in maintaining organization wide agile?
